te TOOL ENGINEER 


APRIL 1956 


trepanning 


PUBLICATION OF THE AMERICAN SOCIETY OF TOOL ENGINEERS 





900 


ONE SITTING DUCK 


A message of importance to all contestants 
in the battle against high production costs 


gd a World War II plane against a modern jet fighter and 
what have you got? One sitting duck! Why? Not because 
the “prop job” got any slower. But because the modern super- 
sonic jet got so much faster! 

So it is with machine tools. The machine you bought ten 
years ago may still be working just as good as ever. Yet by 
today’s standards of production speed and economy, that same 
machine can be losing money — perhaps more than a new 
machine would cost. 

This “creeping obsolescence” can often go unnoticed—par- 
ticularly on small-lot and tool room machines that are not 
geared directly to a fast-moving automated production line. 
So take a good look at the old universal Bore-Matics, Rotary 
Surface Grinders, Tool-Room and Plain Internals in your 
shop. Check their production and maintenance costs. The 
results may surprise you. 

Your Heald sales engineer will be glad to help you evaluate 
these machines, fairly and squarely —to show you whether 
they are earning money for you, or losing it. If you find that 
you re paying for a new machine, you might as well have it! 


IT PAYS TO COME TO HEALD 





THE HEALD MACHINE COMPANY 


Subsidiary of The Cincinnati Milling Machine Co. 


Worcester 6, Massachusetts 
Chicago * Cleveland + Dayton * Detroit * Indianapolis * New York 
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fat Cover: Trepanning holes 
‘ from the solid represents a 
good production method 
, 


that is receiving increased 
attention. Basic trepanning 
methods can be reversed so 
the tool rotates, as de- 
scribed starting on page 83, 
when workpiece shape pre- 
cludes its rotation 
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Tool Steel Clinic on Two Feet 


Your local Milne man is a tool steel spe- 
cialist, trained to help you solve your tool 
material problems. He’s an expert in tool 
steel characteristics and applications who 
can help specify exactly the right steel for 
the job. 

He represents MILNE, America’s Lead- 
ing Tool Steel Specialists. That means he 
has a tremendous range of grades, sizes, 
shapes and finishes of tool steel to draw 
upon, including many unusual ones that are 
hard to find elsewhere. 

Milne has grown up in the tool steel 
business. Its CONCENTRATION and 
SPECIALIZATION on this field is reflected 
in the variety of its warehouse stocks and 
the special knowledge in the minds of its 
representatives. 

if tool steel is involved, call in a specialist 


...call MILNE. 


Write For Milne’s 
NEW TOOL 
STEEL SELECTOR 


Includes several newly 
developed Milne 
tool steels 





WAREHOUSES: 


New York 
Chicago 
Boston 

New Britain, Conn. 
Philadelphia 

Pittsburgh 

Cleveland 
Dayton 

San Francisco 
Atlanta 
Detroit 
Seattle 


SALES OFFICES: 


Rochester 

St. Louis 
Bridgeport 

Louisville 
Worcester 
Milwaukee 
Birmingham 

Madeira Beach, Fla. 


SALES AGENTS: 
Taywood 
Steel Products, 
Bell, Los Angeles 
Pacific Machinery 
& Tool Steel Co., 
Portland, Oregon 
Maxwell Steel 
Co., Inc., 
Fort Worth, Texas 


wide range of sizes and grades in 
WATER HARDENING * NON-DEFORMING ® SHOCK-RESISTING 
HOT-WORK & HIGH SPEED TOOL STEELS 


Full length Kolorkoted for permanent identification 


Bi ROUNDS ¢ " SQUARES A FLATS 7 HOLLOW 
(tubular) 
cis X ~~ Saat 


And Tool Steels Only 


Geoffroy-Lane, 
Inc., 
Denver 


Sanderson-Newbold 
Ltd. 


Montreal-Toronto 


Complete Line of Tool Steels \ Wide Range of Sizes and Grades 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE 
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rFngimeer 


Black Boxes! 


Knowledge of production processes, equipment and materials is in- 
creasing more rapidly than the individual tool engineer’s ability to 
assimilate and apply it. The time has come for informational com- 
promises. More and more, the tool engineer will have to concentrate on 
over-all planning from a broad point of view, leaving to subordinates 
the task of implementing the plans. Tool engineers should begin to 
think in terms of “black boxes.” 

Such a black box represents the complete understanding of what a 
particular piece of equipment will do in terms of inputs and outputs. 
Nothing need be known about how the input is turned into the desirable 
output. Internals of the black box may be gears, belts and pulleys, 
electrical circuits, vacuum tubes or a source of nuclear energy. If the 
input and output characteristics are known, the unit can be correctly 
applied. Successful application requires details on the anticipated 
service life and necessary maintenance schedules under specific condi- 
tions of use. 

An electric motor represents a simple black box. Motors can be 
correctly applied when connected to a power source that matches the 
motor requirements for voltage, current and phase. Output for the 
motor is known in terms of speed, torque, temperature rise and starting 
characteristics. To specify a motor for a particular operation, it is not 
necessary to know about resistance and windage losses within it, type 
of armature winding, internal materials of construction or design 
features. As units become more complex, it becomes more necessary 
to think of them as black boxes. 

As the tool engineer leads the way toward automatic production, he 
will come more and more into contact with electronic control devices. 
He will be able to apply them if he knows what stimuli are required to 
operate such devices and what control can be achieved by them. 

Naturally, the more that is known about a particular production 
unit, the wider can be its correct application. However, if tool engi- 
neers can prepare specifications in terms of black boxes, experts will 
be available to fill the boxes. 
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Adjustable 
SETTING MASTER 


for 
DIAL BORE GAGES 
Range 1 to 12° 


This new type Adjustable Setting Master eliminates 

the need to stock a master ring gage for every size 

hole to be inspected. Settings which are the equivalent 

of X and even XX accuracy ring gages are easily T GUIDE CAP PREVENTS 
accomplished when proper considerations to tempera- : BORE GAGE FROM SLIPPING 
ture are made. Unique “rotation” design takes weight 

off movable anvil when setting to gage blocks, and off 

the V-block when it is being adjusted to the bore 

gage centralizing plungers. 


Write for Details 


° ee 
1. Setting master to gage blocks. 
Gage blocks rest on fixed anvil. 2. Master is rotated to proper 
Micrometer ratchet drives upper position for use. 


anvil to set proper tension on after V-block is adjusted to cen- 
blocks. Anvil is then locked. tralizing plungers. 


3. Bore gage is set to master 


STANDARD GAGE COMPANY, INC. 


MEASURING INSTRUMENTS FOR PRECISION INDUSTRY 


1 PARKER AVE. 1 f) , N.Y. 
¥ ( GAME) POUGHKEEPSIE, N. Y 
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tam MASTER COLLETS 
ae AND 
MASTER 

FEED FINGERS 


he 7 AUTOMATICS for 
ECONOMY 


and 
PERFORMANCE 


Hardinge Master Collets 

and Hardinge Master Feed Fingers — 

both with low-cost, interchangeable pads — 
ACME-GRIDLEY solve production and cost problems 
AUTOMATICS 


for all automatics. 


Hardinge Style “S" Master Collets 
are the only masters 


with no work pressure on the screw . 





Hardinge Style “B” Master Feed Fingers 
save from 30% to 80% 
over conventional solid feed fingers. 


GREENLEE sonata tai Fingers and Pads 


= and Davenport automation 


HARDINGE BROTHERS, INC., ELMIRA, 


‘PERFORMANCE HAS ESTABLISHED LEADERSHIP FOR HARDINGE 


Immediate stock delivery from Elmira, Dayton, Chicago, Minneapolis, St. Louis, Detroit, San Francisco, Los Angeles, Philadelphia, Hartford, New York. 
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EXACT FLUTE SPACING 


UNIFORM 
FLUTE CONTOURS 


PRECISION CHIP 
DRIVER CONTOURS 


ACCURATE AND 
CONCENTRIC CHAMFERS 


CALL YOUR 
WINTER 
DISTRIBUTOR 

















CALL YOUR 
NATIONAL 
DISTRIBUTOR 








BOLTS 


threaded to +.OUOUI 
on a Landmaco Machine 








Using LANDIS Threading Equipment, the Chicago 
Screw Company of Bellwood, Illinois, is able to thread 
connecting rod bolts to better than Class 4 fit at nor- 


mal production rates and economical tool cost. 


Bolt blanks are of 8640 steel of 30-36 Rockwell “C” 
hardness. 11/16” diameter 16 pitch UN form threads 
must be cut 1 7/16” long over a cotter key hole. Spe- 
cifications required a +.001” tolerance on the Pitch 
Diameter of the thread, and finished threads are closely 


inspected for concentricity. 


To perform this operation a 142” LANDMACO Double- 

Spindle Threading Machine equipped with Leadscrew, 
Hardened and Ground LANCO Heads, and Chasers of special 

throat length and hardness was installed. In normal production, 
this LANDMACO Machine regularly completes 127 threaded pieces 
per hour cutting at 15 surface feet per minute. On an average 400 


threads per head are produced between each regrinding of the chasers. 


This installation illustrates the production advantages of LANDIS 





Equipment for difficult and exacting threading operations. The me- 
chanically-controlled positive 





feed of the Leadscrew, the 
maximum rigidity of Die 
Heads designe i for prec ision 
threading, and Chasers of 
special specifications—allow 
threading hard material with 
minimum cutting strain. As 
C 0 m v A n i") a result, threads are pro- 
duced to close tolerances at 
economical production rates 


AYNESBORO PENNSYLVANIA 


and low tool cost. 











= = | For further information, ask for Bulletins H-75 (LANDMACO Ma. 
chines) and F-80 (Hardened and Ground Heads). Please send 
| ' specifications when writing. 
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Why you get top savings with 
Norton diamond wheels . . . 


The 


CROWN®IEWELS 


of carbide grinding 


(aanta 
mers \ 


quan’ 


Buying diamond wheels calls for the same 
trust in the supplier as buying gem dia- 
monds. Right there is where Norton’s long 
leadership in diamond wheel development 
and manufacture is your best possible safe- 
guard. Only Norton offers you such long 
diamond wheel experience to help you pro- 
duce more at lower cost. 

Check these reasons why Norton diamond 
wheels are the recognized “Crown Jewels” 
of the entire field: 

“aye Norton was first to introduce the 
CD herce major diamond wheel bond 
types — resinoid, metal and vitrified. 
The sizing, grading and labora- 
ae tory checking of diamonds used in 
Norton diamond wheels 
Norton’s own plant. 
ge Norton duplicates specifications 
PS: for each wheel type and size with 
utmost accuracy for uniform top per- 
formance. 


is done in 


CIAMOND WHEEL = 


“yas The line of Norton diamond 

ae) wheels is complete, with sizes and 

types covering every field — carbides, 

stone, glass, ceramics, electronics, etc. 
- where diamond wheels are used. 


re Norton diamond wheels for every 
Sneed are quickly available from 
full stocks in Worcester and five stra- 


tegically located warehouses. 


See Your Norton Distributor 


for further facts on Norton diamond wheel 
performance and applications. Ask him for 
the 142-page illustrated booklet, Grinding 
Carbide Tools. Or write to NoRTON Company, 
Worcester 6, Mass. Distributors in all prin- 
cipal cities, listed under “Grinding Wheels”’ 
in your phone directory, yellow pages. 
Export: Norton Behr-Manning Overseas In- 
corporated, Worcester 6, Mass. 


Qilaking better products... 
to make your products better 


NORTON 


and its BEHR-MANNING division 


NORTON: Abrasives ¢ Grinding Wheels * Grinding M 
BEHR-MANNING;: Cocted Abrasives * Sharpening 


April 1956 


* Refractories 


* Pressure Sensitive Tapes 


For Top Savings in Production Grind- 
ing of single point carbide tools, use Norton 
vitrified sear diamond wheels. Combin- 
ing fast cutting action with high resistance 
to grooving, they’re also ideal for grinding 
chip breakers and for a wide range of preci- 
sion grinding. This Norton engineered bond 
holds each p Barns particle for maximum 
useful cutting action and long, money- 
saving wheel life. 


For Top Savings in Multi-Tooth Grind- 
ing, Norton resinoid bonded diamond 
wheels assure uniform grinding to each in- 
dividual cutter tooth. Their extra fast cut- 
ting action and long service life are big ad- 
vantages in precision sharpening. Two bond 
types — regular, for wet grinding and B6, 
for dry spilealions. 


A a 
For Top Savings on Especially Severe 
Single Point Tool Grinding and where 
long life is most important, Norton metal 
bond diamond wheels are recommended. 
They’re also most economical for many 
other jobs — such as cutting-off sintered 
carbide blanks, glass, ceramics, germanium 
and stone. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-4-9 








Will you giveus YOUR 


opinion? 


Since the first acceptance of Macklin M M process wheels, scores of enthusiastic re- 


ports have been received from satisfied users. Do you have a difficult grinding job? 
Give M Ma trial, we would appreciate your opinion. 


Call for the services of a Macklin field engineer. 


MACKLIN COMPANY 


Manufacturers of GRINDING WHEELS AND OTHER ABRASIVE PRODUCTS 
JACKSON, MICHIGAN 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-4-10 The Tool Engineer 





THIS IS THE 
SPINDLE 


for Quick, Low Cost 
Maintenance 


You can disassemble, re- 
place the bearings, reas- 
semble and get this spindle 
back into operation in less 
than one hour, without re- 
moving the spindle housing 
from its set-up position — 
another cost-saving feature 
of Pope Hi-Cycle Spindles. 


This rugged, long-lived 
Pope Spindle has the rigid- 
ity, both radially and axi- 
ally, for continuous produc- 
tion of accurate parts. Spin- 
dies of similar design avail- 
able for higher speeds. 


e) 


—<~ 


THESE ARE THE 
BEARINGS 


A pair of Fafnir Super- 
Precision MM201W1-CR 
spring loaded ball bearings 
are used in the Pope Hi- 
Cycle Wheelhead. 


oF 


says this 
user of 


THE FAFNIR BEARING COMPANY operates POPE Heavy Duty, 
72,000 RPM Hi-Frequency Wheelheads on No. 1 Landis Grinders for 
extra precision ball bearing race grinding. 

Fafnir considers the extraordinary record of these POPE wheelheads 
in their own plant an outstanding example of both spindle perform- 
ance and bearing performance, for complete Fafnir ball bearings are 
used in these Wheelheads. 

What about your grinding operations? Do they call for fine surface fin- 
ishes, uniformly dependable performance and trouble-free operation 
over long periods? If so, you need the engineering ingenuity and 
skilled craftsmanship, and the precision ball bearings, that you'll find 
in POPE Precision Spindles. 


Write for specifications and quotation 


[} p E POPE MACHINERY CORPORATION 


PRECISION S?iNG OOOO OOOO 
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Fairbanks, Morse & Co., Beloit, Wisconsin, is getting this amazing 
production day after day on its 20 inch “AMERICAN” 
All-hydraulic Duplicating Lathe. 


These shafts are made from 7'4" diameter by 84” long hot rolled 
stock weighing 1059 pounds. A 30 horse power roughing 
cut and 15 to 20 horse power finishing cut completes the 
operation. 


Note particularly that a finish turned motor shaft is used for 
a template, showing the rugged stability of “AMERICAN” 
Template Supports. 


The quality of Fairbanks-Morse’s products are universally 
recognized. We are proud indeed that so many 

“AMERICAN” Lathes and Radial Drills contribute 

to them. ‘AMERICAN’ Hydraulic Duplicating 
Former Time Lathes hold many production records for work 


of this nature. Let us show you what they will x ig 4 
9 hours 









do on your work. 





Send for Bulletin No. 35. 


THE AMERICAN TOOL WORKS CO. Cincinnati 2, Ohio, U.S. A. 
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LIEF? 


DON’T CALL A DOCTOR...USE AMERICAN DRILL BUSHINGS 


Yes—for quick relief of major aches and pains, 
irritation due to inadequate service, and general 
production headaches, use American Drill Bushings. 
Complete stocks of American Drill Bushings are on 
our exclusive distributors’ shelves now...ready to 
go to work for you at a moment’s notice. 

American gives instant relief with fast service 
that assures you of the right drill bushing when you 
want it! 

And... American produces the finest precision 
drill jig bushings containing extra features such as: 


DRILL BUSHING CO. 


5107 PACIFIC BOULEVARD 
LOS ANGELES 58, CALIFORNIA 


Double ground lead for easy pressing into the jig « 
Radius into the hole—to prevent tool hang-up, wear 
and breakage + Two way undercut under the head to 
insure squareness to the jig + 100% concentricity 
inspection * Internal ground holes to insure straight- 
ness « Original 3-D ordering method eliminating 
confusing code numbers + Patented bushings for 
plastic tooling * Complete local stocks. 

Let American relieve your drill bushing head- 
aches. Get American Drill Bushings NOW! 


ee 
—— 





SEND FOR CATALOGS AND NAME 
OF NEAREST DISTRIBUTOR. 
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Multi-Flex 


quiz for design ! 
€ngineers who want ™S—7 
greater freedom of design 


WHAT ARE U. S. 


MULTI-FLEX 
PRODUCTS? 


4 


They are accordion-like, tubular rubber products that have a versa- 
tility and an adaptability impossible to duplicate in connections made 
by conventional methods. Produced by United States Rubber Com- 
pany, they are made of natural or synthetic rubbers—with or without 
cotton, asbestos, glass or nylon fabrics. With few exceptions, all U. S. 
Multi-Flex products are made to order for specific applications. 


MULTI-FLEX This gives flexibility, rigidity, and the ability to take movements in 


PRODUCTS ARE axial extension and compression. Other qualities are: 

e Resistance to crushing and fatigue e¢ Resistance to extremes of 

temperatures, abrasives, corrosives, oil, water, and grease e¢ High 
travel ratio. 

CORRUGATED! 


CIRCUMFERENTIALLY 


WHAT ARE SOME 
EXAMPLES OF 


MULTI-FLEX 
PRODUCTS? 


Above are shown only six of the various styles of U.S. Multi-Flex boots. Because Multi- 
Flex boots are custom-made, THEY CAN BE “TAILORED” TO MEET THE EXTENSION, 
COMPRESSION AND DESIGN REQUIREMENTS OF ALMOST ANY APPLICATION. 


WIDE In industry: Multi-Flex boots are used for rams in hydraulic presses 

making grinding wheels or other abrasive materials; on adjusting 
APPLICATION screws in grinders and machine tools; for guide rods in mechanical 
stamping presses; for reciprocating parts and for pistons and worm 
gears in a multitude of applications; for any hydraulic cylinders and 
other reciprocating parts requiring protection. 


FOR 
MULTI-FLEX! 


Any maker of equipment with moving parts which need protection 
should investigate U.S. Multi-Flex®. For engineering advice, get in 
touch with any of our 27 District Sales Offices, or write us at Rocke- 
feller Center, New York 20, N. Y. 


Mechanical Goods Division 


United States Rubber 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-4-14 The Tool Engineer 








No. 6 in a series 


You get demonstration 


of your work 
and complete job 


M | § E development record 
ee 


Cone submits samples 
of your work 








Cone makes 
| recommendations 


| 


You send print 
to Cone 


@ is no adequate compromise with efficient production practices, 


if you are in business for a profit. 


But you don’t always know just how competitively efficient your equipment 
is. Case histories of what the other fellow is doing are sometimes garbled. 
At least the poor ones are not advertised. And conditions vary in all plants. 
Sometimes you have reason to be more concerned with what you don’t 
want in new equipment than with what you do want. Cone believes too 
much is at stake for a machine to go into a line unequipped for the 

job, with either carbide or hss tools. 


The Conomatic Carbide Development treats each job individually from 


standpoint of work, machine, tools, and operating personnel. 





A FOR COMPARISON 

Fe ob aNcdencesessnssnaned Bushing Length 

Machine.............14%4” Conomatic PE in idvusecicccssnconcbes 1%” 
5 Carbide Tipped Ws a cnn nro wedavaweseneeneesn 825 

EPP ee rere bee mre 8620 NU 6 ckshcentscsesamevsn 14.8 Secs 











nia 
For 


particulars 
send for 
“Four Steps With Cone” 
CONE AUTOMATIC MACHINE COMPANY, INC., WINDSOR, VT., U.S.A. 
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need 
creative 


automatiom 
assistance”? 


investigate W. F. & JOHN BARNES 


TWO-FOLD AUTOMATION SERVICE 





ENGINEERING COMPLETE 
PRODUCTION-LINE SYSTEMS 


Complete service includes planning step-by-step sequence 
t of operations and the individual engineering of processes, 
| methods and equipment to meet your production needs. « 
| | Barnes’ creative engineering, developed over a period of 

| 80 years in designing and building high production machine 

tools, can be depended upon to provide you with the latest 

in cost-cutting methods. Our highly versatile engineering 

LI) staff will work with you as a team to solve problems quickly 

and efficiently. 


DESIGNING AND BUILDING 
SPECIAL UNITS 


To meet specific work-handling or processing needs, Barnes’ 




















at /} engineers have designed and built special conveyors, turn- 
e // over mechanisms, inspection, and assembling equipment to 
%y XD) ( / suit either automatic or semi-automatic requirements. Hun- 

KS | dreds of units are today profitably serving a wide range of 

—" | industries. Because electrical, hydraulic, mechanical, tool and 

i, Q) @ ~™ fixture engineering is closely coordinated at Barnes under 


one roof, you save time and eliminate divided responsibility. 


\e Ask for Production Analysis 
Find out today why more and more production executives are 
Yli Li turning to Barnes for help with their automation problems. 
tile Yor Peace dehatire, Barnes’ creative engineering staff will be pleased to analyze 
your requirements, offer recommendations, and provide you 
with a cost estimate in a formal proposal, if you desire. 





AUTOMATION SECTION P 


431 S. WATER ST. e ROCKFORD, ILLINOIS | 


| SPECIAL MULTIPLE SPINOLE MACHINE TOOLS ° SPECIAL 
PROCESS EQUIPMENT ° SPECIAL ELECTRICAL CONTROLS 
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Chances are 


98 out of 100 
that this part 


will be perfect 


The Metal Parts Division, Sylvania 
Electric Products, Inc., keeps re- 
jects under 2%—even on com- 
plex, close-tolerance parts pro- 
duced at rates to 9,000 per hour. 
Optical gaging helps set this level. 


The diode plate shown above is an example of the complex, mass-produced, 
parts turned out to close tolerances by Sylvania’s Metal Parts Division at 
York, Pennsylvania. Tolerances run to + .002”; as many as 10 dimensions 
must be held, including inner and outer diameters. Yet even on parts more 
difficult than this—parts with tolerances of .0005” and forming rates of 9,000 
per hour—Sylvania gets an acceptance rate of over 98 °%. 
Inspection on Kodak Contour Projectors helps Sylvania do the job to the 
satisfaction of its customers, both internal and external. Operators check the 
first parts produced by every machine to assure correct setup. Then, through- 
out the run, production samples are checked at regular intervals—making 
certain each machine is holding to tolerance. The speed with which these 
parts can be checked using optical gaging methods has helped slash rejec- 
tion rates more than 50° since Kodak Contour Projectors were installed. 
If you have difficult inspection problems involving quantity, speed, close tol- 
erances or hard-to-measure dimensions like shoulders, holes, radii or angles, 
there’s every reason to expect a solution by optical gaging on a Kodak Con- ; ng ag 
tour Projector. There's a representative in your area who can tell you more. rer Wwalning bs required te eperete © Redek 
? : . Ese ontour Projector. Operators sit comfortably 
To get in touch with him, or for a copy of the booklet, ‘Projection Gaging 


‘ in a fully lighted room. The work gets out in a 
with Kodak Contour Projectors,”’ write Special Products Sales Division. hurry. 


EASTMAN KODAK COMPANY, Rochester 4, N. Y. 


the KODAK CONTOUR PROJECTOR 
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4 ACME 


8-SPINDLE VERTICAL HYDRAULIC 


OFFERS MORE 


* Sturdy arch frame and massive base construction provides rigid support 
for top housing and vertical toolslide column. 


Four independently-operated cross slides. 
Feed control of all toolslides by positive cam control. 


Eight vertical toolslides for end-working tools and attachments. 


Wide range of feeds and spindle speeds, with 3-speed selectivity at each 
work station. ; 


Operanng controls conveniently located at front and rear of machine. 


THE NATIONAL ACME COMPANY 


170 EAST 131ST STREET ° CLEVELAND 8, OHIO 








a 
| ; 


CHUGKING AUTOMATIC 





Sudieoduced by 


NATIONAL 


also built in 
6-spindle, 17-inch 
capacity 





DEWARD & ONTARIO 
BLUE SHEETS 
These 4-page folders contain com- 
plete information on forging, an- 
nealing, tempering, etc., and de- 
tailed laboratory data on physical 
characteristics of Ludlum Deward 
and Ontario. Ask for your free copy. 


Address Dept. TE-76 
20 


Punching, stamping and forming parts 
of this die are of air-hardening Ludlum 
ONTARIO—heat treated to 61-62 Rock- 
well C. Slides, frames and cams are of 
Ludlum DEWARD oil-hardening die steel 
—heat treated to 61-62 Rockwell C. 

Ontario sections were pre-heated to 
1250 F, then heated to 1850 F, held at 
1850 F for about an hour and a half, then 
quenched in still air to room temperature. 
Finally they were drawn at 350 F for 
about three hours. 

Deward sections (slides, frames and 
cams), were pre-heated to about 1200 F, 


then raised to 1420 F. As soon as they 
were uniformly heated and equalized with 
the furnace temperature, they were 
quenched in warm oil. Sections were then 
tempered for two hours at 325 F. 

Thus, two superior Ludlum steels com- 
bine to solve an intricate production 
problem. You, too, may have an applica- 
tion that will benefit from a better selec- 
tion of tool or die steels. For complete 
information, call your nearest A-L dis- 
tributor or representative today, or write 
Allegheny Ludlum Steel Corporation, 
Oliver Bldg., Pittsburgh, Pennsylvania. 


For complete MODERN Tooling, call 





Since 1854 


Allegheny Ludlum oo 
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STOCK CUT OFF and 
DOUBLE END MACHINING 


M&M No. 00-TB transfer 
machine. Two models 
handle lengths up to 60” 


ond diameters to 4”. a. 


HOT BED OF ACTIVITY 


Motch & Merryweather’s new transfer 
machine widens the horizon for the 
simultaneous double-end machining of 
bar stock or tubing. Combined with 
cut-off to accurate length are: centering, 
chamfering, turning, drilling, or boring. 
Box mill turning is performed along 
with center drilling and chamfering. 
From stock pile to discharge, all opera- 
tions can be fully automated. For the 
quickest answer to speed your stock 
processing, send us your part drawing. 


Wet 


cities WAUItn & WERRYWEATHER 
; WAtWINERY (0. 


1INERY MANUFACTURING DIVISION 


CLEVELAND 13, OHIO 


BUILDERS OF AUTOMATIC PRECISION CUT-OFF, MILLING, AND SPECIAL MACHINERY 
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broaches oil groove in 


700 BEARING RACES/Hr. 


This application shows the versatility of Detroit Broach 
standard presses. Tooled for automation, parts are maga- 
zine fed from the preceding operation, broached and 
then dropped into a tote basket without an operator. 
Parts can also be chute-fed to next operation. 


An important advantage of this type of automation 
lies in the fact that if the operation should be obso- 
leted, this standard press can be applied, without Detroit Broach standard 1-ton, 
change, to another operation. 12” stroke, Gooseneck press. 


% Complete range of sizes and strokes in both Gooseneck 
and Side Plate presses. 


% Sensitive, positive control of ram speed, force, travel 
and direction of movement. 


¥% Rigid construction with compact, fully-enclosed oper- 
ating mechanism. 


¥* Simple manual, semi-automatic or fully automatic 
control. 


%& Powered by dependable Oilgear fluid power 


system. 
Z COMPANY 


ae ROCHESTER, MICHIGAN Mm 5 | 


Detroit Broach standard 10-ton OFFICES IN PRINCIPAL CITIES THROUGHOUT THE WORLD 
30° stroke, Side Plate press 
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STERLING EASYMOUNT 


and 


PLATE MOUNTED WHEELS _ 


provide equal winning performance 


for carbide tool grinding 


@ For faster, expert carbide tool grinding, folks find 
record-breaking performance every time from the Ster- 
ling Twins—the Easymount or Plate-Mounted Wheel. 

You cannot go wrong on either choice of abrasive 
tools. Many choose the Easymount for economy and 


others like the Plate-Mounted Wheel for its conven- 


n~ 


‘ STERLING 


ABRASIVES A SUBSIDI 


to solve 
the same 
problem 


ience. Both provide economical, more precise grind- 
ing of carbides every time. 

Ask for a trial of either the Easymount or Plate- 
Mounted Wheel—or both! Sterling engineers will 
gladly show you how quickly either Sterling unit pays 
for itself. 


STERLING GRINDING WHEEL CO., TIFFIN, OHIO 


Ae FT O F 


ABRASIVE AND METAL PRODUCTS CO. 


DISTRIBUTORS IN 


ALL 


PRIMETEP AL CERES 





it's easy to recognize the 


PRODUCTION VERSATILITY 


of this LAPO NTE 


electro-motive drive 


As shown in these photographs, this double ram machine is broaching stator wheels 


on the left side and mating blades on the right. Here’s balanced production! 


However, it could be set up for broaching all wheels, or all blades —or other com- 
parable parts. With Lapointe-built broaching fixtures, you can quickly make a change- 
over to suit your production requirements of the moment. 


And we do mean production, for this 40 hp., 100-inch stroke machine broaches at 
rocket-like speeds up to 300 feet-per-minute! Built for operating right around the clock, 
24 hours a day, this heavy duty Lapointe Broaching Machine with electro-motive drive 
was purposely engineered for mass production. 


Any questions? We probably have the answers . . . we’ve been building broaching 
equipment exclusively for 54 years— longer than anybody else! 
THE LAPOINTE MACHINE TOOL COMPANY 


HUDSON, MASSACHUSETTS + U.S.A. In England: Watford, Hertfordshire 


THE WORLD'S OLDEST AND LARGEST MANUFACTURERS OF BROACHING MACHINES AND BROACHES 


Here’s a line of ELECTRO-MOTIVE DRIVE BROACHING MACHINES ... . . available only at LAPOINTE 


60” STROKE HORIZONTAL, ELECTRIC CH CONTINUOUS BROACHING, ELECTRIC SRHE SINGLE RAM HORIZONTAL, ELECTRIC 


The Tool Engineer 





This machine weighs 68,000 
pounds. A comparable ma- 
chine with hydraulic drive 
weighs only 38,000 pounds. 
Weight is a most important 
factor in a broaching ma- 
chine built for electro-motive 
drive, as Lapointe has 
learned through years of 
pioneering experience in 
developing electro- 
mechanical broaching 
machines. 





LAPOINTE takes all the responsibility, for your broaching 
program — we build the broaching machines, build the 
broaching fixtures, and make the broaches! 


LAPOIN 


—— 


“~ ae 


Fixture on the right ram is the patented Lapointe Tip-Down to be processed at a compound angle. Here, it is broaching 
type. The universal fixture on the left ram can be set from stator wheel slots . . . 76 of them, equally spaced within 
0° to 45° rotatively, and 0° to 30° conically, enabling parts .005” of true position. 





BROACHING MACHINES 








VUE-7 VERTICAL DRVE DOUBLE RAM 
PULL-UP ELECTRIC VERTICAL, ELECTRIC VERTICAL, ELECTRIC 
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There’s the whole Morse story right there in a 
nutshell. And it simply means that whatever 
you need for any job. . . carbon, high-speed or 
tungsten carbide, you can get it from your 
Morse-Franchised Distributor. 

What’s more, it means that Morse can give 
you, consistently, the lowest cost-per-cut you 
ever experienced. That’s why it always pays to 





One 


oF Vid-te7, | 


call your Morse-Franchised Distributor . . . be- 
cause he’s the one man who can give you ‘““The 
Most”’ in cutting tools . . . and that means no- 
body (but nobody) but Morse! Call him now. 


MORSE TWIST DRILL & MACHINE COMPANY 
New Bedford, Massachusetts 


Subsidiary of VAN NORMAN INOUSTRIES, INC. 


Warehouses in New York, Chicago, Detroit, Dallas, San Francisco 


that’s WhY M * FF S EL. 


Buy them by phone from your Morse-Franchised Distributor and save ordering time 


The Tool Engineer 
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Warner & Swasey 
automatics 


slash machining time on 50 to 350 piece lots 


HE YALE & TOWNE MAN- 
Ts COMPANY, 
Philadelphia, machine 64,000 
different parts, on a two-month 
cycle, for their five models of 
industrial lift trucks. They in- 
stalled two Warner & Swasey 
2 AC Single Spindle Automatics 
to step up production on a wide 
variety of small lot parts. Lot 


sizes range from 50 to 350 pieces. 


They quickly realized the ex- 
pected production increase, plus 
more efficient use of manpower, 
since One operator can easily 
handle both automatics, 


They selected Warner & 
Swasey 2 AC’s for the job be- 


YOU CAN PRODUCE IT BETTER, FASTER, FOR LESS... 


» 


cause these machines give them 
the advantage of automatic pro- 
duction without the usual penal- 
ties of greatly increased setup 
time. Their setup time is just 
a small fraction more than on 
turret lathes. 


“Another big advantage we 
had not fully anticipated,” they 
report, “is the interchange- 
ability of tools. The very acces- 
sible tooling area and the use of 
many standard turret lathe tools 
are valuable features of these 
automatics.” 


There are undoubtedly many 
small lot, “‘turret lathe” jobs in 
your own plant that could be 
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machined faster, more profit- 
ably and with extreme accuracy 
on Warner & Swasey Single 
Spindle Automatics. Have your 
Warner & Swasey Field Repre- 
sentative show you how these 
machines’ flexibility and fast 
setup can pay off for you. 


WARNER 
SWASEY 


Cleveland 


PRECISION 
MACHINERY 
SINCE 1880 


- WITH AWARNER 4&4 SWASEY 


The Tool Engineer 
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VALUABLE DIE-SET DATA 
FOR ALL TOOL ENGINEERS 


It’s easy-to-look-at! More than 200 pages are specially edited 

and arranged for quick and simple reference. Full color is 

used to make tables easier to read, illustrations more clear. 

The easy-to-look-at format plainly indicates all optional 

features. Covering the complete Danly “Leadership Line’, this 
catalog presents full dimensional data and specifications for 

all Danly Die-Sets, Diemakers’ Supplies, Bolster Plates and Bolster 
Plate Accessories. Get your copy of this new easy-to-look-at 

Danly catalog. Write for it today. 





EASIER SELECTION = 
MORE COMPLETE DESIGN INFORMATION 








WRITE FOR YOUR FREE COPY TODAY! 


DANLY MACHINE SPECIALTIES, INC. 
DIE SETS AND 


DIEMAKERS’ SUPPLIES Ay Der 
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== TAPS & GAGES 


YOUR CARD DISTRIBUTOR | Cet! Tava exd Geen ara your bent bu, becnun 


quality, accuracy and long life are built in by Card, 
famous for over 80 years of precision tool manufac- 


ture. Always specify Taps and Gages by Card. 
a 


S. W. CARD MANUFACTURING COMPANY ~ MANSFIELD, MASSACHUSETTS 
Division of: UNION TWIST DRILL COMPANY 
TAPS * DIi€Bsescoerew PLATES #* GAGE s 





WS 


In every drilling operation there’s a particular drill that 
will do the job for you quickly, accurately and economically. 
Union offers a complete selection of top quality drills, 
standard and special, to suit the requirements of your job. 





UNION TWIST DRILL COMPANY e ATHOL, MASSACHUSETTS 


Owners and Operators of: 8. W. CARD DIVISION, Mansfield, Mass. 
BUTTERFIELD DIVISION, Derby Line, Vermont and Rock Island, Quebec 





This 15012 Series Cincinnati All-Steel Shear has a 
36” gap and a 48” back gauge range. 


Power for heavy cutting with accuracy and operating 
convenience are combined in this machine. 


Modern features such as—-Hydraulic Holddowns, Front 
Operated Power Back Gauge, Hinged Back Gauge Angle, 
Automatic Pressure Lubrication, All-Steel Interlocked 
Construction, Forged Alloy Steel Eccentric Shaft—all 
contribute to an outstanding performance with low main- 
tenance and high accuracy. 


Write for Catalog S-7. 


ir THE CINCINNATI SHAPER CO. 


CINCINNATI 25, OHIO, U.S.A. SHAPERS ¢ SHEARS « BRAKES 











See your Cincinnati Representative for 
either Heavy or Light Shearing Applications. 











GISH OLT MASTERLINE Here is the latest Gisholt MASTERLINE 


Ram Type Turret Lathe, with many im- 
provements and outstanding features to 
R A M T vv P E 1 U R R E 7 L AT H E provide faster, easier operation, higher 
quality, quicker setup and lower mainte- 
nance. In short, it is designed to do your 
work faster, cheaper and better—and with 
a new minimum requirement for operator 
skill, attention and effort. Let us tell you 
more about these new machines, and 
discuss the possibilities of their profitable 
application to your particular manufac- 
turing processes 


Gisholt Machine Company, Madison 10, Wisconsin 


Look ahead—keep ahead—with Gisholt 
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Fast 
Local Service 


..in the heart of the metalworking industry 


WOOD & 
SPENCER 


We have gained an outstanding reputation for fast delivery on 
“specials”. And we make immediate shipment from our 
complete stocks of standard taps. 


In addition to speed in handling tap orders, we also offer 
technical assistance when you need it. 


Try this service. We think you'll find it a great help when it 
comes to buying taps or overcoming tapping problems. 
Remember, telephone orders get immediate attention. 


Want a free tap guide! Everyone who has one finds this * a 
handy wall chart an excellent ready-reference. It tells all standard ss 

gage tolerances, class fits and tap tolerances. Write us for = $ 

one on your business letterhead. 


2 
The Wood & Spencer Company « Cleveland 3, Ohio 3 x 
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Black cutting cil (left) makes close control difficult. Operators dislike dirty operating conditions it 
creates. Close control is easier and workers are happier with transparent Sunicut cutting oil (right). 


WHY USE A BLACK CUTTING OIL 
WHEN YOU DON'T NEED IT? 


Sunicut oils give you better visibility 
without sacrificing machining efficiency. 
When trying to maintain close control over 
machines producing precision parts, operators 
can be handicapped by “black-oil blindness”. 
It is hard to see the tools, the workpiece, and 
the finishes. Checking close tolerances is diffi- 
cult when the graduations on micrometers and 
gauges are obscured. 

Worse still, as the operator sees it, are the 
dirty working conditions caused by dark oils, 
His clothes get saturated with hard-to-remove 
stains, and his hands are black from one end 
of the shift to the other. 


INDUSTRIAL 


Transparent Sunicut oils help keep your op- 
erators happy and will make close control easier 
...and transparent Sunicut oils will do the job 
with no sacrifice in machining speed or finishes. 

To get the full story on Sunicut oils, see your 
local Sun representative, or write SUN OIL 
Company, Philadelphia 3, Pa., Dept. I-41. 


<SONOCD-= 
<—S 


PRODUCTS DEPARTMENT 


SUN OIL COMPANY PHILADELPHIA 3, PA. 


IN CANADA: SUN OIL COMPANY 


LIMITED, TORONTO AND MONTREAL 








For any machining or grinding operation... 


THERE’S A SUN OIL THAT'LL GIVE YOU 
HIGH EFFICIENCY AND LOW OVER-ALL COST 


No two machine shops have exactly the 
same problems when it comes to selecting 
cutting oils...even when they’re running 
the same job. And, until somebody comes 
up with the truly universal cutting oil, you 
can’t afford to disregard the importance of 
oil selection. Here’s how Sun can help you. 

First, Sun makes a complete line of emul- 
sifying and straight cutting and grinding 
oils. Second, your Sun representative, 
backed up by field engineers, has the nec- 
essary practical experience to recommend 


the oil that will give you both high machin- 
ing efficiency and low over-all costs. 

For the full story about Sun’s cutting 
oils, see your Sun representative...or write 
Sun Ort Company, Philadelphia 3, Pa., 
Dept. I-42. 
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INDUSTRIAL PRODUCTS DEPARTMENT 


SUN OIL COMPANY PHILADELPHIA 3, PA. 


IN CANADA: SUN OIL COMPANY 





LIMITED, TORONTO AND MONTREAL 














@ Helping you solve tough metal-cutting prob- 
lems, speed up production, cut tool costs...these 
are the sraNDARD TOOL man’s Services to you. 


His recommendations have 75 years of industrial 


experience behind them and are yours without YOUR STANDARD TOOL 
obligation. DISTRIBUTOR STOCKS 
THE COMPLETE LINE 





- Sranparp Toon (‘o. 


FACTORY BRANCHES IN: NEW YORK * DETROIT *« CHICAGO «+ DALLAS + SAN FRANCISCO 





THE STANDARD LINE: Twist Drills - Reamers - Taps - Dies - Milling Cutters - End Mills - Hobs - Counterbores - Carbide-Tipped Tools - Gages 
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the finest high| production lathes : 
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Axelson’s new 25/16 heavy- 
duty engine lathe is designed 
to increase production, reduce 
turning time and simplify 
operator control. It features 
40 h.p. over 32 spindle speeds, 
a single lever hydraulic speed 
selector; 66 feed combina- 
tions, exclusive 5-position 
diameter cross-feed disconnect 
stop and 7-position longitu- 
dinal power-feed disconnect 
stop. For more information, 
write Axelson Manufacturing 
Co., 6160 South Boyle Ave., 
Los Angeles 58, California. 


Photo c 
Axelson 
Manufacturing Co. 
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high production 
chucks 


deserve the finest | 


This is Horton's standard 3-Jaw Scroll 
Universal Chuck which has contributed to 
Horton's reputation for chuck leadership 
for over 100 years. Its precision and 
lasting accuracy make it a must in any 
production picture. For the complete story 
on the complete line of Horton Chucks, 
see the Horton people in your area now. 














vomroN ) a 


Si1Ce es 4457 


aCHU fuck, 


FOR FURTHER INFORMATION, USE READER SERVICE CARD 





WINDSOR LOCKS, CONN. 


; INDICATE A-4-40 The Tool Engineer 





*“‘When we get a real ticklish job, we handle it 
with care. These precision radar equipment 
housings, for example. We built special cabinets 


to stack them separately while they’re in process. 


“The Axelson makes it possible to produce 
two housings in the same setup, because with 
our Axelsons we can use two identical 
milling heads on the same machine. No 
problem of holding tolerance even at the 
exceptionally high speeds we use. Surface 
finish is excellent. Spindles can be adjusted 
in exact relationship to each other. For 
duplicate milling, you can’t find a better setup. 

“IT know there are all kinds of fine milling 
machines on the market and all kinds of prices 
too. But our Axelsons do the job for us. 
That’s why we have two of them.”’ 


AxELson 


MILLING MACHINES 


make man hours mean more 


Producers of the World famous Axelson Lathe 


“our twin-head 


AXELSON 


doubles production of 
a job we handle 
with kid gloves” 


Mr. S. J. Williams operates S. J. Williams, Inc. 


in Schiller Park, Illinois. 


One of two 10 RH 
Axelson Milling 
Machines at S. J 
Williams, Inc. Each 
machine. has twin 
All-Angle milling 
heads. 


Oe 


Write for free catalogs on 
Axelson Milling Machines. 


AYES 


AXELSON MANUFACTURING COMPANY 
DIVISION OF U. S. INDUSTRIES, INC. 


6160 S$. BOYLE AVENUE, LOS ANGELES 58, CALIFORNIA 


Dealers in Principal Too! Centers of the U. $. 


April 1956 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-4-4] 





No. 70165—Special index machine to drill and 
ream holes in rims of outer shroud spacers for 
jet engines. Production 2 parts per hour. 








No. 65412—Special automatic machine, for 
weighing and precision balancing a variety 
of heavy-duty and diesel engine connect- 
ing rods from 7%" to 12” center distance. 
Weighs rods and automatically balance 
mills to plus or minus 2 grams. 


No. 207390—Special, double-end precision 
boring machine for finish boring, counterboring 
and chamfering counter shaft, intermediate and 
shifter shaft holes on power take-off cases. 
Production 82 pieces per hour at 80% efficiency. 


a 


No. 73902—Special 4-station automatic index 
machine for milling joint face, drilling and ream- 
: : : i ical and horizontal holes in exhaust 
No. 68526—Special double end trunnion machine, ing vertica ; 
fully automatic, for machining special aircraft = Production 80 pieces per hour at 80% 
rivets. Machine is avtomatically loaded and un- erency. 
loaded. Production rate varies with size of rivet. 





SNYDER VERSATILITY 


im engineering and building metal-cutting 
machines includes not only the great Snyder 
line transfer machines with automation, but 
also many smaller and diversified machines 
in which the standards of performance and 


economy are no iess exacting. A few repre- 


sentative examples are shown. 


SNYDER 


TOOL & ENGINEERING COMPANY 
3400 E. LAFAYETTE © DETROIT 7, MICHIGAN 


31 Years of Special Wachine “Jools with pbutomation 


No. 72976Y2—Special 8-station, center column ma- 
chine for processing steering gear housing. Mills 
pads and cover faces; spotfaces cover faces; drills, 
countersinks and taps mounting holes and cover 
holes; rough counterbores and drills shaft holes; SE 
mills two Welch plug bosses; mills sector shaft stops. ‘€ . 
Production 260 pieces per hour at 80% efficiency. 











High-Speed Steel Saw Bands 
MATERIAL Bring Big Profits 


SAE 1045 HR Steel 


51/16" Dia. | to Cut-Off Operations! 


Rounds 1” Thick / 
. The figures at the left cover just one typical example 


96 \ of the greatly increased cut-off efficiencies made pos- 
Seconds sible by DoALL’s new Demon high-speed steel saw 
per Cut band on DoALL’s new Power Saw. 


m4 Performance records from industry prove that 
12 


plants large and small make big profits on their cut-off 
Square Inches 


, work with this new blade and machine combination. 
Cut per Minute 


They do more accurate work, faster and with less waste 
of material. They have no trouble meeting production 
36 schedules and they often can replace two or three 


Pieces machines with one new DoALL unit. 
per Hour 
See the new Demon saw band in operation at your 


plant — demonstration is free. Just call your local 
Pieces per DoALL Store or write: 


Blade 008” 
necatiéiilens THE DoALL COMPANY, Des Plaines, Illinois 
+ .015” Makers of Machines and Blades—they go together! 
Thickness 


KERF BONUS D at LL 
27 extra pieces y 
from material SF 

saved : a 


Get your copy 

“SAWING By VINGS PROGRAM” 
See how DoALL’s personalized service is 
designed to save you money in all your 
sawing operations. 





MACHINE Free Handbooks 
DoALL Power Saw " “POWER SAWING” 
Medel C-58 Automatic DoALL and Demon ore Cut-off sawing operations— 
108 pages of “how to do it” 
at lower costs. 
“BAND TOOL MANUAL” 
Friendly DoALL Stores (in 38 cities) 160 pages of saw selection— 
Personalized Service + Complete Stocks cutting rates for materials. 


Local Delivery 
| ac F 
net See . 
SAW es ee A 
BANDS a 


MACHINE TOOLS eoeeeeee CUTTING TOOLS ooeeeeeeeGAGES coneeeees GRANITE PLATES seeeeeeee TOOL STEEL 


registered trademarks 
of The DoALL Company 
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Why “foul up” your production 
with inferior gage inspection 
when you can get “Major 
League” performance 
for “extra innings” 
with Bath Reversible 
Plug Thread Gages. 


If you’re interested in a ‘‘no error game”’ 
— write for circular today. 


AO epie o- 


JOHN ATH & CO., Inc. 


28 Grafton St., Worcester, Mass. 


CYLINDRICAL PLUG AND RING GAGES . THREAD PLUG AND RING GAGES . THREAD MEASURING WIRES 
MASTER SETTING DISCS + INTERNAL MICROMETERS «+ GROUND THREAD TAPS 
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You get best results 
with KENNAMETAL 
Die Grades 


Kennametal’s ‘90 Series’’ with six grades and the 
exclusive non-galling “‘80 Series’’ with three grades 
provide a range to meet the specific requirements of 
any die application. Hence, die parts of Kennametal 
sustain high production rates, maintain accuracy 
over extremely long production runs with a minimum 
of maintenance, and decrease operating costs. 

Choose Kennametal for your next die parts. . . for 
blanking, stamping, compacting, perforating, slitting, 
piercing, cold heading, swaging, forming, cupping, 
drawing. Kennametal die engineers will gladly work 
with you in applying the right grade. Call your 
nearest Kennametal office or write to KENNAMETAL 
Inc., Latrobe, Pennsylvania. Ask for Booklet B-100. 


*Registered ‘Trademark 94te 


inous 


WEAR AND HEAT-RESISTANT PARTS ™ 


NA 


MINING, METAL AND WOODWORKING TOOLS J Cp D K NNA &s 


Grade K90 saves $1,575.00 in die costs 
in 18 months Because of its high resistance to de- 


formation, crushing and edge wear, Kennametal Grade 
K90, used in the dies shown above for copper tube sizing 
and straightening, has reduced monthly die cost to only 
$35.00, as against $122.50 for previous hardened tool 
steel dies. In 18 months of operation, the saving totals 
over $1,575.00; ‘and the Kennametal dies are still in 
operation. 


Grade K84 sizes 142,200 tubes against 
60,000 . . . with less wear 


The effectiveness of the tunge 

sten-titanium K80 Series is 

demonstrated by a set of 

eight Kennametal Grade K84 

; tube sizing rings used to size 

the I. D. of 5” rocket tubes. 
With only .010” reduction in 
ring diameter, non-galling 
Grade K84 has sized 142,200 
tubes, while in comparison 
another carbide showed .013” 
wear after sizing only 60,000. 


TAL 2 fF .08.. 
Proper @ 


PERCUSSION AND IMPACT PARTS 


» 
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AN 
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CUSHMAN chucks 


ome hoe ~abibi 


CHUCK-ABILITY — The ability to SPEED 
your work . . . ELIMINATE fatigue . . . 
IMPROVE your products . . . and REDUCE 
your costs .. . through design and selec- 
tion of the right work-holding devices. 


the key to machining efficiency 


The Cushman Power Wrench, push-button controlled, eliminates 
time-consuming, fatiguing, hand wrenching of chucks 

on single and multi-spindle machines, especially where repetitive 
machining operations are being performed. 


Cushman Power Wrenches are available with either 

an 8 or 24 ft. Ib. motor, delivering a maximum of 180 

or 600 ft. Ibs. torque respectively. With the addition 

of the Cushman Variable Torque Control, developed especially 
for use with the Power Wrench, the operator may, by 

setting the selector switch, choose any one of 9 approximately 
equal stages of torque and inertia. Wrenches equipped 

with 8 ft. Ib. or 24 ft. Ib. stall-type motors will deliver from 45 
to 180 ft. Ibs. or 150 to 600 ft. Ibs. respectively. 


If greater or less driving force is required, the Cushman 
Engineering Department can design wrenches to suit your needs, 
Write Cushman for Bulletin No. 211D fully describing and 
illustrating the Cushman Power Wrench — or, should you have 

a special work-holding problem, consult Cushman. 


THE CUSHMAN CHUCK COMPANY 


Hartford 2, Connecticut 


CUSHMAN CUSHMAN CHUCKS... 


et 
CHUCKMAN A Product of American Quality, Labor and Materials 


a worilid standard for precision CHUCKS . 


SEE YOUR INDUSTRIAL DISTRIBUTOR 


manufacturers of: 


Air Operated Chucks, Cylinders, and Accessory Equipment... The Cushman 
Power Wrench... Cushman Manually Operated Chucks and Face Plate Jaws. 
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CASE HISTORY NO. 


MULTIPLE OPERATIONS... 
MULTIPLE TOOLING... 
METAL AND PLASTIC... 
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The unusual features of this Bodine tooling lie in the many different types 
of operations performed in one high-speed cycle, and also in the multiple 
tooling of the machine to handle many different sizes of these auto 
battery cell covers, both 6-volt and 12-volt. 


Major battery producers now use 15 of these production units. Bodine 
basic design, as will be seen in the photograph, provides ample room 
for inclusion of the dies required for trimming operations, as well as the 
rotary spindles. 


PRODUCTION: 1,250 covers per 50-minute hour... with machine 
Operating at 25 strokes per minute. 


If you are looking for increased output at lower cost, with- 
out sacrifice of quality . . . on assembly or production oper- 


ations, or a combination of both .. . talk to Bodine first. 
Our experience can save you money and costly engineering. 


Write Dept. TE-4 


FOR FURTHER INFURMATION, USE READER SERVICE CARD; | 
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Covers hand-loaded, one 
piece per stroke. 


Clean flash from vent hole and 
slots. Carbide tools 


Trim flash from outside edges 
of cover. Carbide tools. 


Ream two terminal holes 
in lead inserts. 


Yollow-mill two terminals in 
lead inserts using 
inverted spindles. 


AUTO EJECT. 


AUTOMATIC DIAL TYPE DRELLING, MILLING, 
TAPPING, AND SCREW INSERTING MACHINES 
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GEAR UNIT 
ASSEMBLY 


GEAR UNIT-CASE ASSEMBLY 


CASE ASSEMBLY COMPLETE DIAL INDICATOR 


One of the Many Outstanding New Features of 


Dial Indicators 


(Patents Pending) 


Starrett tow mero. 


You can see at a glance how Simple Unit Con- 


struction makes the new Starrett High Precision- 
Low Friction Dial Indicators so easy to service 


sensitivity for exact duplication of repetitive 
readings. 


Send for catalog describing the many out- 


and maintain. The entire gear mechanism is standing features of Starrett High Precision-Low 


identical and interchangeable in all No. 25, Friction Dial Indicators ... the world’s most 
No. 655 and No. 656 Regular and NON- 


SHOCK models. Any gear unit and any case as- 


complete line. 


sembly can be quickly combined to give you a 
complete dial indicator. No special techniques The L. S. STARRETT COMPANY, Dept. E 


are required. Maintenance time and upkeep Athol, Massachusetts 


costs are reduced to the barest minimum. Please send information on Starrett High Precision- 


Simple Unit Construction also means fewer Low Friction Dial Indicators. 
parts for greater efficiency, less friction and 


wear, longer life. The new super-sensitive, low energy 


friction, low inertia movement with high effi- neat ene age 


ciency gear train insures greater accuracy and 


Starrett 


’ ” MECHANICS’ HAND MEASURING TOOLS AND PRECISION 
WORLD'S GREATEST TOOLMAKERS INSTRUMENTS + DIAL INDICATORS «+ STEEL TAPES + PRECISION 
GROUND FLAT STOCK » HACKSAWS, BAND SAWS and BAND KNIVES 


THE L. S. STARRETT COMPANY, ATHOLL, MASSACHUSETTS, U.S. A. 


F eae 


THROUGH YOUR 


INDUSTRIAL 
DISTRIBUTOR 


Prompt delivery 
Dependable service 
\ Quekty products 


BUY THROUGH 
YOUR DISTRIBUTOR 
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ALLIED 


New Lindberg electric furnace 
with CORRTHERM element at 
Allied Metal Treating Corpora- 
tion, Kenosha, Wisconsin. This 
furnace is used 24 hours a day, 
6 days a week, for carbonitriding, 
clean hardening pinion gears, 
hardening crank shafts after car- 
burizing and carburizing small 
gears and shafts. 


EKLUND 


Installation of new Lindberg fur- 
nace with CORRTHERM electric 
element at Eklund Metal Treating, 
Inc., Rockford, Illinois. Furnace 
used 24 hours a day, 7 days a 
week, for carburizing gears and 
machine tool parts, carbonitrid- 
ing sheet metal screws and auto- 
motive parts, and hardening and 
tempering bolts. 


PERFECTION 


Lindberg electric furnace with 
CORRTHERM element just in- 
stalled at Perfection Tool & Metal 
Heat Treating Company's Lom- 
bard, lilinois plant. This furnace 
is being used 24 hours a day, 6 
days a week, for carbonitriding 
and carburizing parts for auto- 
motive and farm implement in- 
dustries. 
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COMMERCIAL HEAT-TREATERS QUICK 
TO ADOPT LINDBERG ELECTRIC 
CARBONITRIDING FURNACES WITH 
NEW CORRTHERM HEATING ELEMENT 


[LINDBERG 


It is significant that commercial heat-treaters, always in the lead in the 
acceptance and development of better heat-treating methods, have been 
among the first to appreciate the revolutionary advantages of Lindberg’s 
newly announced CORRTHERM electric heating element. 

Recent Lindberg CORRTHERM-equipped furnace installations in 
plants of three leading midwestern commercial heat-treaters are shown 
on the opposite page. 





Where electricity is the preferred source of heat Lindberg furnaces 
with CORRTHERM provide to the fullest degree the versatility and 
dependability required in efficient commercial heat-treating. Ideal for 
carbonitriding, they are readily applicable to other processes — carburiz- 
ing, carbon restoration, bright hardening or annealing, and normalizing. 
Whether your heat-treating operations are commercial or captive a ee ee —_— eee 
; . heating element fills the furnace with walls of glowing heat. 
large or small, the CORRTHERM element in Lindberg electric furnaces Note also that CORRTHERM is conveniently hung from simple 
offers you these exclusive advantages : brackets requiring no complicated connections or construction. 


Low voltage—operates at extremely low voltage. No leakage 


through carbon saturation. CORRTHERM is an exclusive Lindberg 


. . ; development created in Lindberg labora- 
Atmosphere Circulation—elements act as baffle to direct circula- 


. : tories by Lindberg metallurgists and engi- 
tion of convection streams. 


neers. To find out how its advantages can 
Safety—extremely low voltage eliminates shock or short hazards. be applied to your heat-treating processes 
Durability—watts density at all time low. Element practically consult your nearest Lindberg Field Repre- 


indestructible. sentative. (Look in classified phone book.) 


LINDBERG ENGINEERING COMPANY 


2447 West Hubbard Street, Chicago 12, Illinois 
Los Angeles Plant: 11937 Regentview Ave., at Downey, California 


Installation of CORRTHERM elements in Installation of Lindberg CORRTHERM- Safety! Extremely low voltage makes 
one of two large rotary furnaces justerected equipped carburizing pit-type furnace in CORRTHERM elements completely safe. 
in the field by Lindberg's associate plant of Lindberg Steel Treating Co., Let operator or work load bang it if they will, 
company, Lindberg Industrial Corporation. Melrose Park, til. Neither element nor operator will be hurt. 





Gardner Denver... Serving the World’s Basic Industries 





Showing how the Airfeedrills are held in the fixture and how the burner casting is mounted in the jig. 
Manifolds, which assure proper air volume, are mounted on the bench around outside of tool fixture. 


Press a button...20 drilled holes! 
Use Keller Tool time-saver Airfeedrills 


Hole drilling on this gas burner 
was a time-killer before Keller Tool 
Airfeedrills® took over. The job was 
formerly hand-indexed for each of 
the 20 holes. The drill press spindle 
was hand-fed for each hole. 
Operator now presses the button 
on a 4-way air valve. Presto, 20 


GARDNER - DENVER () 


9 fT 


KELLER TOOL division, Grand Haven, Michigan Sots 


THE QUALITY LEADER IN COMPRESSORS, PUMPS, ROCK DRILLS AND AIR TOOLS 
FOR CONSTRUCTION, MINING, PETROLEUM AND GENERAL INDUSTRY 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-4-52 


drilled holes in a 40-second cycle— 
automatically. The drills start si- 
multaneously, advance, drill the 
holes, retract and shut off—auto- 
matically. 

Keller engineering ingenuity + 
Keller air tools = production cost re- 
ductions. How about investigating? 


i 
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WHAT OTHER 
TURRET CAN...??? 


1) Take 6 spindles, rotating or non-rotating, 
indifferently disposed? 


2) Can thread right or left hand, internal 
or external, any number of threads of 
different diameters, pitches or lengths? 


3) Can rearrange these spindles quickly 
without dismantling the turret? 


4) Can supply a variety of speeds, at will, 
by simple positioning of pins? No special 
cams or gear changes! 


5) Offset the turret drum for recessing, etc., 
quickly and easily? 


6) Provide fast approach and return of any 

spindle, without special cams, by simple 

positioning of trip degs? Supplied with the 
7) Index the turret in % of a second? This P-16 (54” Capacity) 


is constant, not dependent on the cycle P-25 (1” Capacity) 
time! 


LRusseu, [Bfousroox « | BTEnperson, Inc. 


292 Madison Avenue, New York 17, N. Y. 
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PHOTO COURTESY OF DANROY BORING co 


DeVlieg SPIRAMATIC JIGMILS permit accurate mueeing 
of workpiece from 4 sides at 1 setting! 


The above photograph, taken in a well known 
Detroit Tool Shop, illustrates a Special 
Hydraulic Fixture being machined on 

a DeVlieg Model 3B-48 SP/RAMATIC JIGMIL. 

This job was completely machined on four sides 
at one setting to precise limits of accuracy and 
operations included drilling, boring, milling 

and O.D. turning 22” diameter trunnion. 


Come lo Detroit... 


See a practical demonstration of the JIGMIL Technique 





De VLIEG MACHINE COMPANY 
450 Fair Avenue, Ferndale « Detroit 20, Michigan 
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— f? Les 
CLEVELAND (4 Wile TOOLS 
Dittls . Reamers . Cnud e Mills - CCcunterboves 


These superior tools retain a sharp edge under high temperatures 
and have excellent resistance to abrasion. Jn addition to regular 
tools, both solid carbide and carbide tipped, there are many 


CLEVELAND Carbide Tools for special purposes. 


THE CLEVELAND TWIST DRILL CO. 


1242 East 49th Street Cleveland 14, Ohio 
Stockrooms: New York 7 * Detroit 2 + Chicago 6 * Dallas 2* San Francisco 5 * Los Angeles 58 
E. P. Borrus, Ltd., London W. 3, England t 
Request your copy of 
this descriptive new 
booklet on CLEVELAND 
Carbide Tools 


TELEPHONE YOUR INDUSTRIAL SUPPLY DISTRIBUTOR 





DRILL PARTS LIKE THESE... Without Jiga! 


Thirteen holes (4 tapped, 1 reamed, 4 counter- Nine holes plus five extra operations take Twelve holes are drilled and tapped in this 
bored) are drilled in relation to two pre- only 24 minutes per part. Hole sizes range aluminum motor fan in precise relation to the 
viously bored holes. from 1%" to No. 21. hub and webs. 


THe Neus LELAND-GIFFORD 
HOLE LOCATOR 


From a simple layout chart, you can locate and drill complex hole 
patterns, save all jig costs, eliminate piece by piece layout, produce 
one part or a hundred in a fraction of the time, at a fraction of the 
cost. 


Learn how you can use the new Leland-Gifford HOLE LOCATOR to: 
Drill quantities of parts not requiring jig borer accuracy. 
Produce test or experimental pieces. 

Duplicate parts for repair or maintenance. 
Replenish stocks of replacement parts. 


Produce special parts requiring modification in hole size or 
location. 


An entirely new system for locating and drilling holes, the HOLE 
LOCATOR is available in the capacities of standard Leland-Gifford 
No. 2 and No. 3 Drilling Machines. Write for complete information. 


HOW IT WORKS 


Hole locations are precisely established 
from intersecting lines scribed on a metal 
chart from blueprint dimensions. An optical 
viewer with double cross hairs and 20X mag- 
nification aligns the table with the layout 
chart which is registered in relation to the 
machine spindle. Dual locks release to per- 
mit lateral, forward and back, or compound 
motion of the table. The work is held on the 
table by quick-acting clamps. Duplicate 
parts can be produced from the same layout 
or the chart can be filed for future use. 


CHICAGO 45 NEW YORK OFFICE 
as 2515 West Peterson Ave. 75 South Orange Ave 
DETROIT 
1 


Sowh Orenge, 
a 0429 West McNichols Rd an robes ie 
Drilling Machines “rane ro 
INDIANAPOLIS 6, P.O. Box 1051 


WORCESTER 1, MASSACHUSETTS, U.S.A. Ee nn ee ae ee SNe 
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R and L TOOLS 


1825 Bristol Street, Philadelphia 40, Pa. 
<a) : _t (C0 Send new catalog 
co we ome ROO) BO 


(CD Please have representative call. 
1825 BRISTOL STREET + PHILADELPHIA 40, 


PA 
NAME ......cccccseesereee eesesccsocoorecsosoossesooenscsossenssoesscosssascooessonesoees 


COMPANY 


ADDRESS .. 
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I. D. and four 

inverted helical splines 
BROACHED 

the meucan way 


. . . 300 parts per hour 


MACHINE 

American two-station, pull- 
down broaching machine with 
spiral drive unit. 





FIXTURES 


American hydraulic slide unit 
with feed tubes and automatic 
clamping and ejection mechan- 
ism. 


BROACHES 
American combination round- 
and-spline broaches with heli- 
cal spline teeth. 
Arerican engineering made this broaching op- 
eration fast, automatic and economical. 


The finished inside diameter and four inverted 

helical splines are broached, in this automotive 

synchronizer ring, twoatatime . . . 300 per hour. 

American special combination round and spiral spline broaches are used to 
cut the splines concentric with the I.D. 

The broach shanks are threaded through the rings, before they are clamped, 
in order to start the broaches through the parts, concentric with the holes. 
Feed tubes are here shown as manually loaded but are readily adapted to 
automation. Parts are fed and ejected by automatic hydraulic slides. 

You may have parts that can be produced at significantly lower cost by broach- 
ing them the American way. Send part print or sample . . . American engi- American Catalog 450 is a 
neers will make a recommendation you'll find valuable. complete broaching manual 
write for it today. 








BROAGH & MACHINE CO. 


A DIVISION OF SUNDSTRAND MACHINE TOOL SUNDSTRAND 


ANN ARBOR, MICHIGAN 
00 metiaan First — for the Best in Broaching Tools, Broaching Machines, Special Machinery 


58 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-4-58 The Tool Engineer 








AIR POWER CAN GE COSTLY! 


Eliminate breakdown and reduce 
maintenance by choosing Rivett Valves! 


LONG LIFE ASSURED BY 
SIMPLE, COMPACT DESIGN 


Lever change 
able to four 


Bronze 90° positions 


valve ' 
stem j » nett 
guide 


Corrosion 
resistont 
internol ~ 
ports ¥ 


Bronze 
valve 
liner. 


Air passage of 
ample capacity. 


- at new low prices! 


op spe — . ‘ Be confident of the continuous, uniform control of 
Flexibility for designing any circuit daz 
air by using any of the complete line of Rivett Air 
Valves. Design assures easy operation, long life — 
precludes need of adjustment—prevents leakage. 


fom Readily disassembled for servicing or modification. 
SOLENOID CAM 


Recommended for pressures up to 150 P.S.I1., these 
a valves are available in 5 sizes: 4", %”, 2”, 34" and 1”. 
a Get this important booklet / 


PILOT PRESSURE PILOT OPERATED SOLENOID PILOT Ss 


4 
- Working drawings, specifications, cut-away views 
—all dota requisite to good circuit layout in these 
12 fact-filled pages. Write for free copy today! 
RIVETT LATHE & GRINDER, Inc. 


FLOW CONTROL SPEED CONTROL SEQUENCE Dept. TE-4, Brighton 35, Boston, Massachusetts 


REPRESENTATIVES IN ALL PRINCIPAL CITIES 
furnishes a complete power package 
AIR AND HYDRAULIC — VALVES, CYLINDERS, POWER UNITS 
Member— National Fluid Power Association 
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11 spindles working simultaneously in this 8 station automatic 
power indexing machine provide manufacturer with highest 
part quality on a high volume basis. Another example of 
better products at lower cost through better methods. 


Station 3 
Hor: Drill 
080 hole in j 
side of piece 4 
Vert: Drill : 


141 hole thru OO 


=. 





8 Station 4 
C3 Hor: Drill 
—“| .125 hole in 
side of piece 
Vert: Drill 
080 hole 


on center 














a, 


Station 2 —~ a 


Hor: End mill to 
spot for .080 hole 
in side of piece 
Vert: End mill .187 


ie dia to depth 


Designing and building automatic production machines 
like this are a “Hartford” specialty. The use of standard 
machine components — mechanical and hydraulic drill 
units, machine bases, power operated indexing tables 
— means lower cost to you. The skill and experience 
of our engineers results in dependable higher pro- 


duction. 


Consider this combination for your parts 


processing problem. 


MACHINE TOOL DIVISION 


THE HARTFORD SPECIAL MACHINERY CO. 
280 HOMESTEAD AVE., HARTFORD 12, CONN. 
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- Station 6 


Vert: Drill 
O80 off-center 


hole thru 


Vert: Ream 
080 hole 


on centerline 


- 








| 


Station 7 





_— Hor: Ream .080 hole 
“ in side of piece 
Vert: Ream .080 


ee 
Station 8 
off-center hole 


Hor: Mill .281 dia 
slot and face shoulder 
in top of piece 


C2 
HARTFORD 


fprcial 
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rook!” HELLER 
ECONOMY 

SAWING OPERATIONS 
WHEN YOU HAVE ALL THREE UNITS FROM ONE SOURCE 


TRIPLE ECONOMY 


1 THE COLD SAW 
| with HELLER 


1. The Cold Sawing Machine 
2. The Blade Sharpener 
3. The Circular Sawblade 


Economies are effected on every operation 
involved in cold metal sawing by taking ad- 
vantage of the complete service available 
through Heller. 


The specific savings offered by the use of 
the combination of Heller Cold Metal Saws, 
MODEL SSH-630-A Heller Blade Sharpeners and recommended 


AUTOMATIC COLD METAL ; 
SAWING MACHINE Sawblades becomes accumulative when used 
with each other. 


SHARPENER 


HELLER GIVES YOU COMPLETE SERVICE 
WITH EXACTLY CORRECT BLADES. 


3 THE SAW BLADE AUTOMATIC SAW SHARPENING 


MACHINE 


HELLER MACHINE COMPANY, 114 Liberty 5t.. New-York 6 N.Y. 


KNEE AND PLANER TYPE MILLING MACHINES + RADIAL AND COLUMN 
DRILLING MACHINES + TRANSFER MACHINES + SPECIAL MACHINES 
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Find out for yourself the facts about 
Dimensional Air Gages...it’s easy! 


There’s a lot of confusing talk today about the 
merits of various air gages. With so many conflicting 
claims, it’s difficult to learn the true facts. Each manu- 
facturer of air gages naturaily claims his is superior. 
So how are you going to determine which, in the long 
run, is the best for you to buy? 

Find out the facts for yourself. You don’t have to 
accept any gage manufacturer’s claims. We invite you 
to let us put a Dimensionair right in your own shop 





AA FEDERAL 7,,,,: 


FOR RECOMMENDATIONS IN MODERN GAGES... 


so that all personnel involved can operate and com- 
pare it, feature by feature, with any other air gage 
on the market. 

Forget all about sales pitches and competitive 
arguments. You make the decision yourself. After 
comparing the Dimensionair with the air gages now in 
your plant, or directly in competition with any other air 
gages, make your decision entirely on the basis of your 
own actual tests and comparisons. You be the judge! 


Fede 

eral’; 

Cost of Gaclution to the 
ng: 


Dial Indicating, Air, Electric, or Electronic — for Inspecting, Measuring, Sorting, or Automation Gaging 


Federal Products Corporation 


Find out which is 
the best air gage 


Your Name 
Address 


for your plant. 


Send us this coupon: 
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Company Name 


6194 Eddy Street * Providence 1, R. I. 


We'd like to test a Dimensionair in our plant. 
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For rough boring, MADI- 
SON Roughing Bars are 
available in sizes to proper- 
ly handle the complete range 
of MADISON Rough Bor- 
ing Cutters. Only MADI- 
SON features Free Cutting 
Action and One-Screw Ad- 
justment. 
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For finishing a hole to size 
with close tolerance and 
good finish, use the MADI- 
SON Reaming Tool. The 
MADISON feature of Inter- 
changeability and Con- 


trolled Float are inherent in 
every MADISON Tool. 





i ANN 
D Llamas 


You buy more than just hole-making tools 
when you buy MADISON Tooling. You get 


the knowledge and experience of MADISON’S veteran 
tool engineers. This service is available to you at all 
times. These experts, whose chief concern is inner diame- 
ters, are on the job to lower tool costs and increase production 
for you. To get their unbiased recommendations, submit a part-print 
or sketch of hole problems. The men with holes in their heads will then 
see to it that you get the right MADISON tool for your applications. 
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phase 


PRECISION 
ORNLING 





Diameters 
32" to - 


For producing truer, more 
accurate, finer finished holes, 
in one operation from the 
solid through gun-drilling 
techniques, use MADISON 
Deep Hole Drilling Tools. 
Unexcelled for both deep 
and shallow drilling appli- 
cations. 








TRERAHNING 


Diameters 


y ~ up 


Where relatively large di- 
ameters are to be produced 
from solid stock, use MADI- 
SON Trepanning Tools. 
Through solid-core removal, 
faster cycle time, saving of 
material and reduction of 
horsepower requirements are 
realized. Depth of hole is 
unlimited. 


MANUFACTURING CO. 
INDUSTRIES; INC. 
—FAESSLER TOOL CO. 
path dicte), Mile iicr | 


“inner diameters are our business” 
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Diameters 
1%," to i 


% 


To obtain a mirror-smooth 
burnished surface in any 
cylindrical bore, regardless 
of length, use MADISON- 
FAESSLER Roller - Burnish- 
ing Tools. Micrometer ad- 
justment. Self feeding. 
Quick, simple operation. 







[] Adjustable Boring Tools 


[ Adjustable Reaming Tools 
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CITY 








MADISON MANUFACTURING CO. @ Dept. TE @ Muskegon, Michigan 
Please send me MADISON literature on 
(1 Precision Drills 


"] Trepanning Tools 
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For checking the accuracy 
of the hole produced, use 
MADISON Adjustable Bore- 
gages. Sets available in in- 
dividual combinations or to 
cover the complete range of 
holes. Speeds gaging opera- 
tion, cuts gage inventory 
cost. Ease of setting pro- 
vides rapid change in size or 
tolerance. 
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grind 2 taces and radius on 1/2’ x 1" carbide insert in 3-1/2 
minutes automatically ... repetitively ... without 


variation... without heat checks... without manual assistance! 


Elox Electrical Discharge Machining of single point tools is an 
electronically controlled push button operation. Variable 
human elements are completely eliminated, guaranteeing 
every tool sharpened identical as to finish, radius. 

Grinding is done with a brass wheel to any pre-determined 
specifications. Every tool repetitively uniform! 


\dvantages of Elox 


Permits use of standard blanks 


, "; ; Every tool is identical as to radius, finish 
OY eh Increased tool life 
Ch 


More regrinds per tool 
yf Eliminates diamond wheels 
Carbide and tool shank are ground simultaneously 
1837 Stevenson Hwy. 
Royal Oak 3, Mich. 


Averages 40% labor savings 
DEMONSTRATION CENTERS: 


Plant—Royal Oak, Mich. 
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See Elox Uni-Form Single Point Tool Fixture 
in operation at Elox Demonstration Centers. 
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Elox Electron Drill equipment for removing 
broken taps, drills, etc., from $495 to $3450. 


Pd 


45 Broad Ave., Palisades Park, NJ. 
1907 W. Monterey, Chicago, Ill. 





@T.M. Reg. 
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now available in commercial quantities 
new high strength 


OXIDE 
cutting tool 


STU PALO! 


Cuts east steel, cast iron, chilled iron, earbon steel, 
high-speed steel, non-ferrous metals 
Dow wat on , vs : . 
| erformance up to ten times the speed and four times 


the wear-resistance of other tools 


for example 


High-Speed Steel In machining high speed from .005 to .250 to demonstrate the tool’s 
steel (207-B annealed) with hardened high versatility. 

speed steel tools, cutting speed was from 80 s. ¢ 

to 100 sfpm. Stupalox provided a cutting 
speed of 505 sfpm with .023” feed and .125” 
depth of cut. 


STUPALOX is the result of thirty years of 
development of special-purpose oxides, by 
Stupakoff, one of the country’s leading manu- 
SAE 1035 Steel SAE 1025 steel was cut with facturers of technical ceramic products. 
tungsten carbide tools at a speed of 250 to Stupalox tools are available now, in commer- 
350 sfpm. Stupalox cut the same material on cial quantities, and in a variety of sizes and 
the same machine at 1175 sfpm. Feed was shapes. Write for complete information and 
varied from -015 to .005 and the depth of cut technical data. 


SEND FOR DESCRIPTIVE BULLETIN NO. 156 


Stupakott LATROME 


Division of PENNSYLVANIA 


The CARBORUNDUM Company 
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COLMAN 
offers 


it takes top cutter design 


to get best 


cutter performance! 


Special Form Development 


Special form-relieved cutters often allow several operations to 
be combined into one. Barber-Colman Engineers are experts in 
designing special tooth forms on form-relieved cutters for solving 
specific milling problems. 


Our cutting tool division has the complete engineering, manu- 
facturing and inspection facilities for making specially-designed 
form-relieved cutting tools of the finest quality. In addition to 
designing special forms, our engineers will design into the cutter 
such special features as axial side clearance, rake angles and 
helical flutes in any combination to produce maximum cutting 
efficiency. The best high-speed steel for the specific material to 
be cut is specified by our experienced engineering staff. 


Barber-Colman form-relieved cutters require no “spot sharpen- 
ing”. Accurate face sharpening will maintain the correct form 
for the life of the cutter. This is true on all cutters including 
those with axial relief, rake or helical flutes. 


Application of Axial Relief 


Surfaces which are in a plane perpendicular to the axis of the 
cutter, or nearly perpendicular, cannot be milled with a form- 
relieved cutter unless the cutter teeth are provided with axial side 
clearance. Barber-Colman can solve this problem by making the 
cutter with axial relief in one or both directions so that several 
cuts can be combined into a single milling operation. These ap- 
plications show the proper use of axial clearance and helical flutes. 
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The form on this part has one side 
which is nearly perpendicular to the 
axis of the cutter, requiring a cutter 
with axial relief as well as radial re- 
lief. Both the axial and radial relief 
are formed onto the cutter tooth at 
the same time, and they are both 
applied to the complete tooth form. 
Consequently, the faces of the teeth 
can be sharpened without changing 
the tooth form. Helical flutes are pro- 
vided to produce a shearing cut for 
improved finish and cutter life. 


The form on this cutter is provided 
with both radial and axial relief be- 
cause one small section of the form 
is nearly perpendicular to the cutter 
axis. Without axial relief, the per- 
pendicular portion of the form would 
wear rapidly because of insufficient 
clearance. However, since the entire 
form has ample clearance behind the 
cutting edge, cutter life is greatly im- 
proved. Helical flutes eliminate any 
chatter during the cutting operation. 


These are only a few examples of the many special cutter problems passing 
through our Engineering Department daily. We welcome the opportunity to 
work with you in solving your production problems, and we invite you to send 
us part prints. Get top cutting efficiency through top cutter design. 


BARBER-COLMAN COMPANY 


834 


ROCK STREET 


ROCKFORD, 


rE LING TS 


The workpiece in this application is 
tipped at an angle so that there is no 
undercut portion in relation to the 
axis of the cutter. However, in its 
cutting position, both sides of the 
form are nearly perpendicular to the 
cutter axis. The cutter is a two-piece 
interlocking type with axial relief in 
one direction on one side of the form, 
and in the other direction on the 
other side of the form. As the cutter 
is sharpened the form spreads apart, 
but the correct shape of the form is 
maintained, The proper dimensional 
relationship between the form is 
maintained by simply grinding the 
spacer between the two sections to 
the proper thickness. 


BARBER 
COLMAN 


Hobs + Cutters « Reamers « Hobbing Machines « Hob Sharpening Machines 
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7 WAYS to SAVE MONEY with 


TOCCO* Induction Hardening 





Cost was reduced 94% when 
heat-treatment of this corn- 
harvester part was changed 
from carburizing to TOCCO- 
hardening, 9%c saved on 
every piece — $4750 on each 
50,000 piece batch, plus an 
hourly production increase 
from 120 to 300 pieces per 
hour. 


Leading automotive companies need and use TOCCO 
hardened axle shafts to handle higher horsepower. Better, 
yet cheaper—savings of $375.00 per day. Less machining 
costs, lower priced material, increased production, and 
a plus in quality—200% greater torsional life. 


Kearney & Trecker Corp. reduced the cost of hardening 
this milling machine part from $1.57 to 10c apiece. In 
addition TOCCO made possible a switch from alloy to 
S.A.E. 1045 steel—saving another 11c per piece in mate- 
rial cost. Kearney & Trecker hardens 140 different parts 
on one TOCCO unit. 


THE OHIO CRANKSHAFT COMPANY 
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Thompson Products Ltd. boosted production of these 
automotive wrist pins from 500 to 1200 per hour when 
they switched to TOCCO-hardening. Costs fell from 
$5.45 to $3.25 per hundred parts—a savings of 2c per 
pin, $26.40 per production hour. 


Mechanics Universal Joint Division of Borg-Warner re- 
ports a 69% savings in the hardening of stub ends for 
propeller shafts. TOCCO also upped production from 
35 to 112 parts per hour—over three times as fast as Con- 
ventional heating methods. 


Lima-Hamilton Corporation 
adopted TOCCO for harden- 
ing this shifting lever. Results: 
a savings of 4c per piece— 
$25 per production hour. 
TOCCO costs only 17% of 
former heating method. This 
is only 1 of 139 parts TOCCO- 
hardened by Lima-Hamilton 
Corp. All show savings over 
usual heating methods. 


Number 7—the lucky number—is up to you. 
Why not add your name to the list of companies 
who use TOCCO Induction Heating to in- 
crease production, improve products and lower 
costs. TOCCO engineers are ready to survey 
your plant for similar cost-saving results— 
without obligation, of course. 


| NEW FREE 


BULLETIN 


| 
THE OHIO CRANKSHAFT CO. | 
Dept. G-4, Cleveland 1, Ohic | 
| 
| 


Please send copy of “Typical Results 
of TOCCO Induction Hardening and 
Heat Treating.” 


Name 





. Position 





| 

| 

! 

| 

Company. | 
Address ; 
| 

ad 
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Plant the Seeds Early 


Many words have been written decrying the teaching policies 
currently used in elementary and secondary education. These 
policies have been responsible for producing poor readers and 
individuals having little more than a nodding acquaintance 
with Ainerican history. Little if anything is being done to cor- 
rect another defect in the educational system which, to my way 
of thinking, is of far greater importance to these United States, 
since it probably contributes to the present shortage of scien- 
tists and engineers more than any other factor. This is the 
lack of emphasis on science and mathematics in our high 
schools. 

To insure an adequate supply of scientists and engineers we 
must begin attracting students to the field at an early age—but 
the trend is in the opposite direction. Surely without science 
and mathematics courses students can neither become interested 
in the field nor can they qualify for it. Our high schools are 
responsible, since half of them no longer teach physics or 
chemistry and, although algebra is taught, less than one quarter 
of the students take it. By the time students reach college it is 
too late. 

Our local boards of education, parent-teacher associations 
and teachers must be alerted to this fault in our educational 
system. As a parting word from your National President I urge 
you to do something about it. Your community must be made 
to recognize the need for solving this problem. Through your 
ASTE chapter or as an individual citizen you should make your- 


WB, Labor fh 


PRESIDENT 











51 operations: 8 milling; 37 drilling, chamfer- 
ing and spotfacing; and 6 tapping. 


Palletized work holding fixtures for holding one 
right hand and one left hand part. 


Automatic power wrench for operating work 
holding fixtures. 


Automatic transfer mechanism. 


All parts in Cross machines—even tooling de- 
tails—are made to interchangeable tolerances 
for fast, easy maintenance. 


Other features: Construction to JIC standards; 
hardened and ground ways; hydraulic feed and 
rapid traverse for milling, drilling and boring; 
individual lead screw feed for tapping. 





Established 1898 


THE 


Fitsl in Automation 


ween oty 7, 


MICHIGAN 
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MUCH ATTENTION is being focused on 
the subject of engineering curricula. Should 
specialized programs such as aeronautical, trans- 
portation, industrial and others be continued? Or 
should professional work be retained for graduates 
and a single curricullum of courses devoted to 
basic sciences, engineering science and the humani- 
ties be planned for undergraduates? There is a 
strong movement at this time toward this latter plan. 


Question of Courses 

Committee on Evaluation of Engineering Educa- 
tion of the American Society of Engineering Edu- 
cation has set up a “time distribution” for scien- 
tifically oriented curricula for experimental pur- 
poses. This plan calls for the following: 


1. Humanistic and social studies— of the subject 
matter 


Mathematics, physics and chemistry, basic sciences 


about 4 


Engineering science—about 4 


Major departmental sequence of analysis, design 
and engineering systems, including necessary 
technological backgrounds—about ™% 


Choices of the following options or electives 
about Yo 

Humanistic—social science 

Basic science 

Engineering science 

Research or thesis 

Engineering analysis and design 

Management 


This is a four-year curriculum with a common 
freshman year or common first two years if feasible. 
The committee recommends that revised curricula 
should expand offerings in basic science. engineer- 
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By 0. W. Boston* 


Professor Production Engineering 
University of Michigan 
Ann Arbor, Mich. 


ing science, humanities and social studies. Empha- 
sis should be given to instruction in engineering 
science and its proficient application to analysis 
and design in engineering. An engineering science, 
by definition, involves largely the study of basic 
scientific principles as related to and interrelated 
with engineering problems and situations. 

Economics, cost, and processes and equipment are 
subjects with which mechanical, industrial, pro- 
duction and tool engineers must be familiar. Pure 
and applied sciences are not static, and any course 
or curriculum revision should reflect their progress. 
Engineering is an applied science and yet a thorough 
understanding of the pure sciences is required. 

There are various grades of technically trained 
personnel, such as the scientist, the engineer and 
the technician. Specifically, the scientist wants to 
know why things happen—what basic laws govern 
phenomena. He develops theories to interpret past 
experiments or predict results of future ones. He 
may devise new methods and theories for conduct- 
ing and measuring his experiments. Frequently, a 
scientist works with engineers in the early stages 
of practical development. 

The engineer has an active curiosity about why 
things work and how to make them operate. He 


*Senior Member ASTE Ann Arbor Area Chapter 

Abstracted from paper 24T40, “The Training and 
Development of Tool Engineers,” presented at the 
24th ASTE Annual Meeting. Copies of the complete 
paper are available for purchase from Society head- 
quarters. 
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visualizes ways of putting new knowledge to use 
lhe engineer must be cost conscious which particu 
larly distinguishes him from the scientist. 

The technician usually does not have a complete 
engineering education in the advanced phases of 
sciences, technical subjects and economics. He is 
concerned with how machines work and their oper- 
ation. He may fulfill certain basic requirements 
such as prepare drawings, test machines. compile 
statistics, ete. 

Engineering training should prepare the student 
to understand the basic and applied sciences as well 
as help develop him to take his place in society 
The university alone cannot do this job completely 


It must have the help of the home. schools, churches 





Machine tool lab (above) at the University of Michi- 
gan where production and mechanical engineering 
students learn fudamentals of metal cutting. 


Consultant work for industry (left), a part of stu- 
dent’s training, may include determining perform- 
ance of new equipment. Ring is being ground to 
tolerances on all dimensions within 20 millionths inch. 


and public prior to his graduation, and the con- 
trolled training and guidance of industry afterward. 
The student should take an interest in the develop- 


ment of basic laws of science and the application of 
these laws. He should be interested in the design. 
manufacture and application or maintenance of 
equipment to aid in these studies and in the applica- 
tion of their results. 

This is not necessarily completed by a four or 
five-year college course. It should continue as grad- 
uate study, adult education, or self-study and read- 
ing until full professional status is reached. Stu- 
dents in increasing numbers recognize limitations 
of their college work or become interested in sub- 
jects not studied and continue with graduate work 
leading to’ a master’s, professional or doctor's de- 
gree. 

The terms “manufacturing.” “production,” “in- 
dustrial” and “tool engineering” are used differ- 
ently by various groups and individuals. Produc- 
tion engineering in England is defined to be prac- 
tically identical with tool engineering in this coun- 
try. The American Society of Tool Engineers has 
defined tool engineering specifically and in great 
detail. 

Courses in production engineering at the Uni- 
versity of Michigan are the result of thirty-five 
years’ development and began with shop courses 
to coordinate product design, metallurgy and pro- 
duction. As an exception to the general rule, this 
work was carried on outside of mechanical engineer 


ing in production engineering 
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The production engineering option of the in 
dustrial engineering curriculum is intended to meet 
the needs of those students primarily interested in 
the methods and operations of manufacture. It in 
cludes the development. operation and control of 
processes, such as casting, forging, rolling. die- 
casting, stamping. welding, molding and machin- 
ing. It is concerned with such functions as design 
for production, parts routing and equipment layout. 
and methods of manufacture: with jig. fixture. 
gage, tool, machine-tool and die design: and with 
technical estimating and inspection. The objective 
is to acquaint the student with principles and 
methods of fabricating materials. 

The production option obviously is related more 
directly to the technical aspects of materials, equip 
ment and application of methods of manufacture 
Students under this option also may choose electives 
from among the metallurgical, mechanical, physics 
chemistry, mathematics and economics departments. 
and the school of business administration. Graduat 
work leading to the degree of Master of Science ir 


Engineering, and the doctorate is available 


Wide Range of Opportunity 


This curriculum, chiefly scientific in content. is 
designed to provide the manufacturing industry 
with men equipped with a scientific foundation. who 
are familiar with materials, tools, processes and 
machines. With a short training period in the 
smaller companies, these men will be of immediate 
value. Large companies have one or two-year train- 
ing periods to accommodate students employed each 
year from a number of schools with widely differ- 
ent types of curricula. Some large companies re 
port that the specialization in engineering is of no 
particular value to them. They. of course, have a 
great variety of positions in which to place trainees. 
Statistics show. however, that the majority of the 
technical graduates go with the smaller companies 

Design for production. research and development. 
processing of parts. selection and design of 
machines. and cost estimating are promising fields. 
with supervision and management as likely goals. 
The welding, foundry. stamping, forging and plastic 
industries. the tool and die shops. parts-manufa 
turing and those making instruments for measur 
ing and inspection, offer a limitless field for scien- 


tists and production engineers. 


Future of Engineering Training 

This program is the result of an effort to pro 
vide trained engineers for the metalworking indus- 
tries. Industry has helped in this development over 
the years by offering many suggestions. The great 
est problem has not been in satisfying industry 
with this program but in selling it to the University 


The University organization has not encouraged it. 


and industry. while invariably enthusiastic when 
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learning of the work, has done little tu actively 


support it. Schools welcome suggestions from in 
dustry but these should be given to the president 
or dean as they are the ones most likely to initiate 
new policies or changes. 

Students in production engineering are not “pure 
theorists” but do have a good training in the basi 
sciences and a number of courses of an applied 
nature which should give them immediate useful 
ness in the industry referred to. It must be remem- 
bered that a student can elect only a few of the ad- 
vanced technical courses offered. Not many stu 
dents, up to the time of their graduation. have the 
slightest idea of the nature of the work they will 
be engaged in. 

During their last few months before graduation 
they have an opportunity to interview a number of 
company representatives visiting the university to 


hire graduates. The staff discusses these interviews 


later with the student to help him see clearly the 

















































Welding lab affords students practice in another of 
the basic industrial processes, with a variety of equip- 
ment including flame cutting, resistance, and atomic 
hydrogen machines. 


fields before him. He often decides to take employ- 
ment with a company of which he has little or no 
knowledge, involving a type of work passed by en 
tirely in his studies. 

This is where his training in the basic sciences 
helps him most. He is better able to adapt himself 
to the new situation. Many times, an engineer with 
one degree of specialization, such as mechanical, 
is engaged in work of another type. in but a few 
years after graduation. This occurs more often than 
is realized. Probably one of the most valuable char- 
acteristics learned in school is that of having an 


open mind about every new problem confronted. 


Shortage of Students 


For several years there has been a shortage of 
engineering graduates, based on industrial require 


ments, which are increasing 






lhe shortage is due primarily to the scarcity of 
students coming from high school prepared to study 
engineering. The number of students in high school 
is greater but the courses are more numerous and 
fewer are required in the sciences and other pre- 
engineering subjects. 

Data published recently by the American Physics 
Society indicates that the percentage of students 
studying mathematics and science in the secondary 
schools has dropped from approximately 25 per- 
cent in 1900 to less than 4 percent in 1954. Thus, 
a large percentage of high school graduates have 
been led away from the scientific courses and are 
not interested in making up this deficiency in order 
to enroll in an engineering curriculum. 

The National Office of Selective Service recently 
advised that this lack of scientific training in the 
elementary schools is of the greatest concern to 
them in regard to an adequate supply of engineers 
for national safety. Often social sciences replace 
the physical sciences. This seems to be the line of 
least resistance for the majority of high school 
students. It is little wonder that they are not in- 
terested in studying engineering in college! 

Colleges should take a greater interest in high 
school training. Bulletins are sent to secondary 
schools by most colleges but the greatest influence 
seems to result from sports, music, the arts and the 
like. 

If industry is to have more graduates in engi- 
neering, it should encourage more students to enter 
the field by offering information, such as case 


studies, to show young people what engineering is 


and what engineers do. Some scholarships are now 


being provided by technical societies, associations, 
individuals and industry. Much more effective help 


in the form of scholarships and publicity is needed 
from industry. 

What characteristics are desired by industry in 
the graduating engineer, in addition to the technical 
training? Often mentioned is the need for ability 
to express, clearly and concisely, one’s ideas both 
orally and in writing. Report writing is a necessity. 
A familiarity with economics, politics, history, liter- 
ature, music and sport is desirable. Moral integrity. 
dignity, personality, neatness, poise and respect 
for others are fundamental requirements. Leader- 
ship, ability to work with others and extra-curricu- 
lar activities are stressed. Scholarship is, of course, 
invariably at the head of the list. 

Many of the personal characteristics are beyond 
the normal scope of university or college training, 
although efforts in many directions are made to 
improve the desirable characteristics and dis- 
courage others. In addition to the control and ex- 
ample of the instructor, there are available speech 
societies, student branches of national engineering 
societies. 

These include ASME, ASTE, ASM, AFS and 
SAE, all of which have programs, prepared by the 
students themselves with the help of the faculty, 
with local and outside speakers. Social gatherings, 
plant trips and movies on engineering developments 
are other methods for giving the student a better 
understanding of his work and position. Many 
work on student publications or are associated with 
fraternities and honorary societies, all of which, 
as extra-curricular activities, consume most of their 
free time. The university is most anxious to train 
the student in every way possible to fit him best 
for his life work and the cooperation of industry 


is most welcome. 


Determining the me- 
chanical properties of 
metal in engineering 
materials and processes 
course, which is re- 
quired of all freshman 
engineers. 
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Fixture for Sawing U-Slots 


This fixture is designed for producing U-slots in 
flanges. When slots have not been cast or forged 
integral with the piece, sawing from a drilled hole 
is usually less expensive than other methods, espe- 
cially for small quantities. This type of fixture pro- 
vides a guide for sawing and produces a U-slot of 
a quality satisfactory for most classes of work. No 
layout is required, location being made by the fix- 
ture with reference to the drilled holes. 

\ fixture of this type designed for saw-cutting 
l-inch slots in a circular steel plate flange is shown 
in the accompanying sketch. The flange has been 
predrilled with 1l-inch diam. bolt holes. The fixture 
body is a piece of 3% x 3x 3-inch hot rolled steel. 
Two saw guide slots are cut in the body: the 
dimension is equal to the width of the desired slot. 
The saw guide slots are approximately 0.005 inch 
wider than the thickness of the saw blade to provide 
clearance and are of equal length. The closed ends 
of the slots establish the center line of the slot on 
the fixture body. 

On this center line a hardened drill rod locating 
pin is press-fitted into the body. Sides of the pin 
are removed to provide ease of fitting in the flange 
hole as well as saw clearance. The fixture is centered 
and held in position on the workpiece by two spring- 


loaded plungers. Such plungers are standard fixture 


carbon hardened 
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Body hot rolled steel - 





components. Each is capable of exerting a maxi- 
mum end pressure of 8 lb. The plungers are 


mounted in a 14-20 tapped hole in each 14x14x7%- 
inch cold rolled steel block. These blocks are 
mounted on the fixture body with socket head 
screws. Hexagonal jam nuts are used to lock the 
plungers in position. The fixture body is case hat 
dened before assembly. 

For use, the fixture is snapped in position on the 
workpiece by inserting the locating pin in the drilled 
hole. Equal pressure by the spring plungers centers 
the. saw guide slots, therefore the plungers should 
be set the same distance from the center of the lo- 
cating pin. The setup is shown in the accompany 
ing photo. 

As the second cut on a slot is completed, the cut 
section will break loose and the fixture is disen- 
gaged from the workpiece. A burr of about 1/32 
inch results at the point of tangency of the saw cut 
and the center of the drilled hole. Since the width 
of most U-slots provides for 14-inch clearance ovet 
the bolt diameter, the burr is usually not objec- 
tional from a functional standpoint. It is readily 
removed when the edges of the slot are deburred. 


Clement F. Brown 
Willou Grove. Pa 
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Special Arbor for Surface Grinder 


Small shops are often faced with the necessity 
of doing an oversize job on small or medium 
capacity machine tools. The adaptor illustrated 
was designed and built to enable a shop to surface 
grind a quantity of cast-iron machine tables which 
are four inches wider than the transverse feeding 
movement of the grinder wheel head 

Essentially the device consists of an extension 
irbor held on the tapered end of the existing 
machine spindle. This arbor carries two grinding 
wheels instead of the conventional one. The wheels 
ire separated by a sleeve spacer which is equal in 
length to the desired increase in width capacity, 
is shown. 

The complete assembly, sketch 1, consists of the 
following parts. An extension spindle is bored 
and threaded to screw snugly onto the threaded 
end of the grinder spindle. The outer end of this 
extension is externally threaded. A wheel arbor is 
bored to an internal taper to fit accurately on the 
tapered nose of the machine spindle. It is drawn 
tightly onto this taper and held by a hexagon nut 
which has been threaded onto the outer end of the 
extension. The two grinding wheels are fitted to the 
OD of the arbor and separated by the separator 
sleeve. This separator may be made of aluminum to 
reduce weight. The outer wheel is retained by a 
flange and spanner nut. Details of these parts are 
shown in sketch 2. 

Both wheels must be trued together to exactly 
the same diameter if flat surfacing is being done, 
sketch 3. It is also advisable to use the freest cut- 
ting wheels possible in order to minimize radial 
pressure against the outboard wheel. 

This device is also useful for several other types 
of jobs; sketch 4 shows how two surfaces, separated 
by an obstruction, may be ground simultaneously 
on one setup. These two surfaces do not necessarily 
have to be on a single plane as by truing the wheels 
to two diameters, surfaces on two planes may easily 
he finished. Sketch 5 shows how the face grinding 
of two opposed surfaces may be expedited. In this 
case the wheels should be recessed on their cutting 
sides and only one surface is ground at a time. 
The time saving is due to the small cross movement 
necessary to bring the other wheel into contact 
with the second face surface. 

In the interests of safety it is wise to provide a 
simple sheet steel guard. which is made up as an 
extension to bolt to the guard support on the 
machine, as shown in sketch 3 

H. is Gerber 
MUember-at-Large 
Stillwater, Okla 
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Nonchatter Toolholder 

Lathes often develop play in the spindle and 
carriage, causing chatter and chipped cutoff tools 
This chatter is difficult to avoid even with spring 
type toolholders. To prevent this and improve tool 
life a toolholder was designed and built which pro 
vides greater support to the cutting edge. This 
holder takes the standard type cutoff tool. turned 
up to a vertical position so it cuts on the end. In 
stead of jutting out like a cantilever beam, it is 
mounted like a column or post as shown in th 
accompanying sketch. 

In this position the downward force of the cut is 
transmitted through the tool bit into the holder. 
This design eliminates the overhang and resultant 
bending of the tool. The toolholder is cut from a 
solid piece of steel with a slot milled in it to take 
the cutoff blade. The clamping screw is patterned 
after the screw used in the conventional toolholde: 
\ series of dowel holes is reamed through the lower 
section, each row of holes being offset to provide a 
large number of settings. 

A dowel in one of these holes backs up the tool 


and takes the vertical pressure. The dowel has a 


_-Toothoider 


circular groove ground in it for the tool to rest in 
and prevent the tool from slipping out of the holder 
The toolholder leans forward from vertical a small 
amount to provide the front clearance angle for 
cutting 

Ernest Jone s 


Bronx, N. ) 


Truing Chucks 


When concentric chucks become worn it is diff 


cult to true up the soft jaws, especially when wear 
between the teeth of jaw bases and the scroll plate 
causes play in the jaws. In the usual method for 
boring the jaws, a disk is clamped inside the jaws 
which are then bored to the required diameter. 
\fter this repair operation the jaws often fail to 
hold work true since, due to disk reaction at one 
end, the line of pressure is now different from that 
when the boring was performed. 
lo overcome this difficulty, a ring machined all 
over and having 3 flats index-milled as shown, is 
placed around the jaws. Bolts are passed through 
the flats and screwed in the jaws. The bolts are 
hand tightened with care so that there is an equal 
gap between the ring and each jaw. Next, the jaws 
ire closed by turning in the chuck key. The strain 
thus created in the ring applies pressure to the 
jaws as usual, except that the line of pressure is at 
the center as when the jaws are gripping work. 
When jaws are bored in this way they will hold 
work true in spite of the fact that the chuck is worn. 
M. W. Latchandani 
Member at Large 
Baroda, India 





Ejector for Forming Die 

When an air blast cannot be used for ejecting 
parts from a die, a mechanical arrangement must be 
set up. Often such a device, designed for a specific 


application, can be adapted to a wide variety of 


buloets 


remover, ejector rod and cam release. 
When the die is closed to form the part, both 
the ejector rod and cam pusher are recessed in the 


die base. As the punch is raised on the upstroke 


situations. Cam operating principles incorporated of the press the operating lever is raised simul- 


in this die ejector are of this sort. The ejector was taneously by the cam lifter. This lever lifts both the 
designed for a multiple production forming die. ejector rod and the cam pusher. The formed part 
Although the device may appear complicated, its first ejected from the die. Then, as the cam 


operation is relatively simple. Elements consist of pusher moves the part remover forward, the part 


a cam lifter, operating lever, cam pusher, part is pushed off the die. The cam lifter continues to 
raise the operating lever until the release on the rear 
of the die forces the cam lifter back, releasing the 
operating lever. Both the cam pusher and ejector 
return to position, permitting loading of the next 


Finished 


workpiece. 
parts ” 


A compression spring holds the cam lifter in 





the forward position, except when releasing on the 


Part upstroke and latching on the downstroke. Like- 
remover — 





wise, springs shown in the plan view detail return 
the part remover to position. Since several parts 
are formed in the die at each stroke, separate 


ejector rods are provided for each part. A cam 








Ps } pusher at each end of the die is sufficient to operate 





7 the part remover bar, however. The edge on which 
|! | Stop fastened to die the cam acts should have a radius and be hardened 
Cam nn . for smooth operation and to reduce wear. 
opening 


G. Lateste 
Montreal Chapter 
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Fig. 1. High-pressure coolant jet penetrates the slip 
stream, created by high wheel speed, to provide ade- 
quate cooling. There must be a copious coolant flow, 
applied as shown or directly to the grinding face, or 
there is danger of cracking the carbide. 


Faster 
Carbide 
Grinding 
With 
Metal-Bonded 
Diamond 
Wheels 


By John W. Ripple 


Abrasive Engineer 
Bonded Abrasives Div. 
The Carborundum Co. 
Niagara Falls, N. Y. 


VW ITH PROPER application, metal-bonded dia 
mond wheels can profitably be used for some tung 
sten carbide grinding operations where resinoid or 
vitrified bonds have been accepted as standard 
Metal-bonded wheels have not been used extensively 
because once their initial sharpness has been lost, 
high cutting rates have been unattainable without 
drastic reduction in wheel life. Since long service 
life is the most desirable characteristic of a metal 
bonded diamond wheel. improved cutting rates at 
a sacrifice of life negates much of, its advantage 
To obtain satisfactory production rates, with a 
necessary balance oC bet ween labor and tool costs. 
it has been considered more economical to use 
shorter-lived, high-cutting-rate wheels. 
Experiments have recently been conducted to 
determine the effects of wheel speed on cutting rate 
for metal-bonded diamond wheels. Wheel speed 
was increased in steps and cutting rates were de 
termined. Type D6WHC, 6-inch cup wheels were 
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Fig. 2. Carbide removal rates plotted against wheel 
speeds for both resinoid and metal-bonded wheels. 
Type D6OWHC cup wheels, 6 by *%4 by 1'4 inches, 
were used with water as a coolant. 


used for offhand grinding of single-point tools. 
Fig. 1. Tools were 44-inch solid carbide rounds. 

Results showed, Fig. 2, that the cutting rate im- 
proves rapidly with increased speed. In the range 
between 10,000 and 12,000 sfpm, metal-bonded 
wheels equal and surpass resinoid wheel removal 
rates. As was anticipated, generation of heat in- 
creases with higher speeds but coolant should be 
supplied in copious quantities. From the results 
achieved and in view of the safety factors involved. 
surface cutting speeds between 10,000 and 12.000 
sfpm are the most practical. 

No determination of wheel life was made during 
these tests. Such determinations would have great- 
ly extended the tests and it is known from past 


experience that moderate increases in speed do not 
affect wheel life adversely. In fact, the reverse is 
usually true under ordinary conditions. 

When metal-bonded diamond wheels are used 
at high speeds certain operating and mechanical 
factors should be considered. Because recommended 
wheel speeds are in excess of those usually used. 
wheels should be approved by the manufacturer 
prior to high-speed operation. Machine spindles 
and bearings must be capable of withstanding the 
increased speeds and loads. Machine and wheel 
balance, and dimensional accuracy are more im 
portant as speed increases. 

More power is required for high-speed grinding 
Merely changing motor pulleys results in an under 
powered spindle in most instances. It is advisable. 
for example. to have at least a l-hp motor on a 
6-inch single-end grinder. 

With a 100-grit wheel, surface finish ranged 
from 3 to 6 microinches, rms. It appears that finer 
grit wheels could not offer much opportunity for 
improvement. 

During early stages of the tests, some difficulty 
was experienced in obtaining proper heat removal. 
At high speeds, an air slip-stream, Fig. 1, sur- 
rounds the wheel and blows the coolant stream away 
from the grinding contact area. It was found nec- 
essary to use higher coolant pressures in order to 
penetrate the slip stream. 

\ highly heat conductive liquid, such as a thin 
water-soluble oil or a detergent type coolant, should 
be used instead of straight oils, kerosene or similar 
materials. Because of the high pressures necessary 
to penetrate the slip stream, such devices as wick 
applicators and mist coolant systems are inadequate 
with high wheel speeds. With adequate coolant. 
no burning or checking of the carbide Was en- 
countered during the tests. 

Where single-point tools are ground freehand 
on the side of a cup wheel, increased wheel speed 
can result in the cutting rate of a resinoid-bonded 
wheel and the life of a metal-bonded wheel. Present 
users of resinoid-bonded wheels, for example, can 
expect up to 90 pergent reduction in wheel costs. 
Even though many factors affect wheel life in the 
shop, it seems reasonable to presume that at least 
half of the possible savings can be realized. 





Investment Casting Extends Impeller Life 


Protection of its stainless steel pump impellers 
against corrosive attack has led to investment cast- 
ing of parts by Eco Engineering Co. Consequently, 
the pumps have a greatly extended life in corrosive 
service, thus providing multiple savings. They re 
sist corrosion from three to five times longer than 


the previously used impellers which were produced 
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by other methods. Primarily, the increased re- 
sistance appears to be due to smoother surface 
fish obtainable in investment casting. This seems 
especially true in areas where finishing by grinding 
presents unusual difficulties. 

In addition, the smoother surfaces lessen friction 
loss and allow faster fluid flow. 
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Fig. 1. Experimental setup after successfully 
trepanning spring case hole to a semifinished 
diameter of 3% inches. 


TREPANNING — 


a development 
case study 


April 1956 


lo develop specifications for a machine, tools 
and operating techniques that would effi- 
ciently trepan large, deep holes with a rotat- 
ing tool and a stationary workpiece, required 
basic tool engineering research. This article 
traces the development steps, indicates the 
thinking that preceded each change in de- 
sign and lists the results obtained. 


|) in drilling deep holes of larg 
diameter in a solid, steel irregularly shaped work 
piece by conventional spade or twist drills prompted 
Watervliet to investigate alternate methods. Tre 
panning was one of the processes investigated be 
cause of high penetration rate, good surface finish 
straight holes and long tool life. Although it has 
been necessary to rotate the otherwise stationary 
cutting tool, trepanning has proved successful in 
the test application, Fig. 1, and will probably be 
used for finishing operations in the future. 
Workpiece for these experiments was the breech 


ring for a 120-mm field piece. It is necessary to 


Senior member ASTE Hendrick Hudson Chapter. 
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produce a 20-inch deep hole through this ring for 
the spring case. This hole has a semifinished di- 
ameter of 314 inches. In order to expedite the tests 
and avoid possible damage to expensive breech 
rings, initial testing was performed on round test 
pieces of the correct length, Fig. 2. 

\ precision boring machine, No. 45 Heald, was 
selected for these experiments because it required 
a minimum of conversion for trepanning with a 
rotating head. Initial tooling comprised an adapter 
bolted to the machine spindle, a drive tube that fit 
into the adapter and a removable trepanning head 
with brazed-on carbide tool and carbide wear pads. 
The breech ring holding fixture was designed to 
contain a slip bushing that fit securely against the 
workpiece. This bushing guides the trepanning head 


to its proper starting point and controls the escape 
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Fig. 2. (above) Cylindrical pieces were used for ini- 
tial tests by adding a pedestal and V-block to the 
breech ring fixture. Sheet metal forms to left of 
fixture control coolant and chip discharge. 


Fig. 3. (left) Type I trepanning head contains brazed 
carbide tool with a triple edge. 


of coolant, which is under high pressure to properly 


flush the chips and prevent binding of the head in 
the work. 

Conventional nonrotating heads have elliptical 
inside diameters so that coolant entering through an 
oil gland around the outside of the drive tube and 
head forces the resulting chips out between the 
core and inside diameter of the drive tube. Such an 
elliptical shape necessitates the use of a wide tool, 
with resulting large power consumption, and would 
tend to unbalance a rotating head. To reduce the 
power required and because the head was to rotate 
it, it was determined that concentric inside and out- 
side diameters would be desirable. Chip removal 
problems were avoided by milling a chip exit groove 
in the outside diameter of the head and undercut- 
ting a section of the outside diameter of the drive 
tube. 

Coolant is forced through the spindle and drive 
tube, around the core and across the tool. Chips are 
carried out to a screened container in the coolant 
reservoir through a specially constructed splash 
guard, Fig. 2. 

The first head, Fig. 3, had two brazed carbide 
wear pads and a single brazed carbide tool. Di- 
ametral sizing was accomplished by cylindrical 
grinding after the head was mounted on a special 
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adapter. The cutting face was then formed into a 
triple edge to reduce chip width, 

Eight tests were cenducted with this head on 
test pieces of various lengths. Average conditions 
for this and subsequent tests are listed in TABLE 1. 
In all tests with the Type I head, tool and bar vibra- 
tions were excessive. The tool machined 0.010 inch 
oversize and tool wear was pronounced, The longest 
test piece trepanned was 7 inches in length. 

This head design was considered unsatisfactory 
because excessive maintenance was necessary due 
to: tool breakage, which required the carbide tip 
to be replaced; excessive tool wear on the periphery, 
which also required replacement; and heat from 
brazing, which caused warpage of the head and 
pads, necessitating considerable rework. 

On the basis of this experience, the Type II head 
was designed to accept a removable insert type 
tool, Fig. 4. The tool was located by means of a 90- 
deg V-shaped groove machined in the wall of the 
head. The tool was held in place by an 8-32 Allen 
screw that pulled the insert down into the V. 

Tests with this tool on 7 inch long test pieces 
resulted in improved performance. Tests were con- 
tinued with longer workpieces under the average 
conditions outlined in TABLE 1. Greatest length of 
penetration using this head was 21 inches. As com- 
pared with the Type I head, cutting action was 
steadier with a doubled feed rate, and vibration, al- 
though still present, was greatly reduced. Average 
resulting holes were 2.940 inches in diameter at 
the start, 2.945 at the finish and were 0.002 inch 
out of round, 

Several defects were found in the Type II head. 
Periphery of the head opposite the carbide wear 
pads showed evideace of rubbing on the wall of the 
generated hole. The outside wall of the V-shaped 
tool pocket had spread, allowing the tool to loosen. 

To circumvent the defects found with the Type I] 
head, the Type III head was designed with addi- 
tional wear pads, Fig. 5. To prevent loosening of 
the tool, the insert was countersunk instead of the 
head to retain the hold-down screw. A double-edge 
cutting tool was used to simplify construction and 
reduce tool maintenance. 

Hole diameters in all 12 tests averaged 0.004 to 


0.005 inch larger than the head diameter at the 
start of the hole and gradually increased to 0.010 
to 0.015 inch oversize at the finish. Surfaces of the 
holes were highly burnished and surface finish 
averaged 8 to 10 microinches rms, due probably 
to the pressure and action of the wear pads. Tools 
were dull after 20 inches of penetration and in two 
tests failed at 17 and 18 inches. The double-edge 
tool, although simple in construction, increased vi- 
bration during the cut and was considered unsatis 
factory. 

For the next series of tests, the double-edge 
tool was replaced by a triple-edge tool in the Type 
11 head and trepanning was done on breech rings. 
Nine test cuts resulted in high similarity. Hole di 
ameter exceeded the head diameter by 0.006 inch 
in only one instance while all other holes were 
within 0.002 inch. All holes ranged from 0.002 to 
0.003 inch out of round. Exit ends of the holes 
averaged 0.017 inch off location horizontally and 
0.004 inch off vertically. Tool life was good. One 
tool machined 5 holes, 100 inches, before requiring 
resharpening. Wear pads above the center line 
proved to be unnecessary and, since they might 


lead to seizure of the head if considerable wear oc- 


Fig. 4. Removable carbide insert is held in V-shaped 
pocket in Type II trepanning head. 


Table 1—Trepanning Head Characteristics and Test Conditions 





Experi —Chipbreakers— 
mental Head Carbide Edges 

Trepanning Diam Tip On Tool Depth Width 
Head (inches) (grade) (No.) (inch) inch) 


Type | 2.937 Carboloy 78 0.012 0.060 
Type Il 2.938 Carboloy 78 0.010 0.030 
Type Ii! 2.949 Carboloy 78 0.015 0.045 
Type Ili 2.949 Carboloy 78 0.015 0.045 
Type 3.250 Firth 416A 0.015 0.050 


FS 4340 test piece +120-mm breech ring 
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-Feed—— 

Spindle Cutting Coolant Workpiece 
Speed Speed Pressure Hardness 
(rpm) (sfpm) (psi) (Bhn) 

240 185 100 300 
240 185 100 300° 
240 185 100 300 
240 185 100 300 
240 205 100 300 








curred on the pe riphe rv of the tool. it was deemed 
idvisable not to have too many. A certain amount 
of redesign was necessary because the Type III head 
tended to loosen on the drive tube because of vi- 
bration 


Based on accumulated experience. the Type I\ 





Fig. 5. Redesigned Type Ll trepanning head 
with counterbore in insert rather than in head 
and triple cutting edge. 


Fig. 6. Final design of trepanning head, Type 
IV, used inserted wear pads and was threaded 
into the drive tube. 
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head was designed with a diameter of 3.250 inches 
the semifinished diameter of the spring case hol 
The head and drive tube were redesigned for 
threaded assembly to prevent loosening. A triple- 
edge inserted type tool was retained. Removable 
wear pads were incorporated to lower maintenance 
costs and wear pads were located below the center 
line to prevent possible seizure of the head due to 
peripheral tool wear. 

In addition to the conditions listed in TABLE. | 
three tests were run with the Type IV head with a 
tual machining time. 18 minutes; finish of core and 
hole, 16 microinches. rms; power consumed during 
idle, 3hp, and power consumed during cut, 7 hp. 

Actual test results are shown in TABLE 2. Replac« 
able wear pads showed no wear after 60 inches of 
penetration. One tool was used to perform the thre: 
tests without necessity of sharpening. This repre 
sents removal of approximately 75 pounds of chips 
lool vibration was low but power consumption was 
2 hp more than the rated capacity of the motor. 

The purpose of this experimental program, to 
develop specifications for a machine and related 
tooling, was accomplished successfully. If the 5-hp 
motor was replaced with a 10-hp motor, power 
would be adequate for trepanning spring case holes 
to semifinished diameters of 3.250 inches on a pro 
duction basis. Production of these holes by trepan 
ning would reduce machining costs, compared to 
drilling. by 83 percent, and tool maintenance costs 
by 57 percent, TABLE IT] 

Based on the experience gained from these tests 
with converted equipment, it is presumed that such 
holes can be produced to finished size by trepanning 
on equipment specifically designed for the purpose 
Since such trepanning is presently limited to holes 
larger than 114 inches in diameter, these procedures 
will be used only for large diameter. deep. through 


holes. 


Fable 2—Results of Trepanning with 


Type IV Head 


-Hole Diameter —Runout— 
Head Hori 
Diam Start Finish zontal Vertical 
(inches inches inches inch inch 
3.250 3.252-3.254 3.254-3.257 0.017 0.003 
3.250 3.252-3.254 3.254-3.256 0.005 0.002 
3.250 3.251-3.252 3.254-3.256 9.008 0.002 


Table 3—Comparison of Hole Production 
Costs 


——Time—— 
Drill Trepar 
Operation hours hour 
Twist drill 1% inch lead hole 1.50 
Spade drili 31% inch hok 2.81 
Trepan 31% inch hole 
Resharpen tools, per hol ).58 
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computers 


for machine 
tool control 


l ECHNIQUES AND METHODs for controlling ma 


chine tools by means of automatic computers 
have been developed to the point where they are 
being applied to production. ( omputer-controlled 


machines are making more and more operations 
automatic. In order that the impact of this tech 


nology may be intelligently evaluated. it is essentia 
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Fig. 1. Operational analog computing facility, used 
for the study of problems involving physical systems, 
such as electrical networks. 


that the operating principles of computers be un 
derstood. Despite their complex appearance. auto 
matic computing machines are based on simple 
logic. Thev are not able to “think” in any sense 
They merely perform. at great speed. fundameatal 


operations prescribed by the machine operator 


Classification of Computers: Computers are 
either analog. Fig. 1, or digital. depending on the 
form and nature of the information handled. The 
difference between the two types of information is 
illustrated in Fig. 2. Continuous variable informa 
tion can be represented by a curve as shown on the 
chart at the left. 


Abstracted from paper 24T25, “Introducing Com 
puters for Machine Tool Control,” presented at the 
24th ASTE Annual Meeting. Copies of the complet 
paper are available for purchase from Society head- , 
quarters, 





Length 
SaaISER 


Fig. 3. Typical digital computing facility. Although 
the equipment appears complex, the operations per- 
formed are simple. 


The chart depicts one way in which variation in 
the length of a line car be represented. The length 
of a line representing the dimension of a part may 
be said to be continuously variable and is inde- 
pendent of any numerical system of measurement. 

In actual practice, however, dimensions on a 
blueprint are indicated by numbers which refer 
to units in a system of measurement, such as inches. 
In the chart on the right. the smallest unit of 
measurement is one hundredth of an inch. The rep- 
resentation of changes in dimension proceeds in a 
series of distinct steps. The size of the steps can be 
made smaller, such as one thousandth of an inch. 
but in any event the steps are discrete variables. 

Analog computers handle information in contin- 
uous variable form, while digital computers handle 
information in discrete variable form. In an analog 
computer, the magnitude of a single quantity such 
as a voltage or current represents the magnitude of 
a single piece of information which is being oper- 
ated upon. An increase in the voltage, for instance, 
represents an increase in quantity. This increase. 
not being in a specific numerical unit of measure- 
ment. is in the form of a continuous variable. 

Voltages and currents in a digital computer, on 
the other hand. are either on or off and do not in 
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Fig. 2. Comparison of an- 
alog and digital type data. 
The continuous (analog) 
curve at the left can be re- 
garded as being made up 
of an infinite number of 
points. The stepped (dig- 
ital) curve at the right is 
made up of a finite num- 
ber of points. 


themselves represent the magnitude of a quantity. 
Instead, a combination of “on” and “off” is used 


to represent the quantity being operated upon. 


Analog Computers: The name analog comes 


from the word analogy, which implies a relation of 
likeness between two things. The earliest form of 
analog computer was simply a model of a physical 
system to be studied. Later, electrical components 
were employed to represent mechanical elements of 
the system. 

Because of the likeness that exists between a 
system and its model, a relationship is present be- 
tween the variables in the full scale system and 
those in the model. These are generally continuous 
variables. 

There are two basic types of analog computers. 
The first of these is called the direct analog. A 
direct analogy exists between the electrical com- 
ponents of this type of computer and the physical 
system to be analyzed. In the case of a weight sus- 
pended by a spring, electrical inductance is equiva- 
lent to the inertia of the weight, electrical resistance 
is equivalent to the friction and electrical capacity 
is equivalent to the elasticity of the spring. These 
are the fixed elements of the physical system. Like- 
wise, voltage is equivalent to force, current to ve- 
locity and total electrical charge to position. 

Large direct analog facilities have been developed 
for the study of physical systems. Notable among 
these are the a-c network analyzers for the study 
of electrical distribution problems and fluid net- 
work analyzers for gas and water distribution sys- 
tems. 

The second type of analog computer is the oper- 
ational analog. This type of computer consists of 
a collection of individual building blocks. Each of 
these performs some basic operation on the voltage 
with which it is connected. Electronic building 
blocks are used to perform such operations as addi- 
tion, subtraction, integration with respect to time, 
multiplication, division and others. Networks of 
these operational units can be assembled to repre- 
sent equations for the state of physical systems. 
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Answers obtained from analog computers are in 
the form of curves or graphs. Often these curves 
are produced by plotting devices such as strip chart 
recorders. In other cases the curves are displayed 
on oscilloscopes and recorded photographically. 
Data in the form of curves can be used for input 
information. Special devices are used to automati- 
cally convert these curves into equivalent electrical 
voltages. 

In general, all operations in an analog computer 
are simultaneous. It is necessary to use as many 
electronic building blocks in the study of a prob 
lem as there are operations to be performed. The 
number of building blocks available limits the 
complexity of the problems that can be handled 
by a single piece of equipment. Computing facili- 
ties containing up to 1000 building blocks have 
been assembled. The average installation, however. 
contains from 50 to 100 units 


Digital Computers: Large digital computers 


can more properly be called data reduction systems 
or data control centers. These perform many oper 
ations on large quantities of information at high 
rates of speed. Large pieces of equipment are re- 
quired, but the operations carried out by such sys- 
tems are quite elementary. Electronic components 
are coupled together to form a working system 
that performs the various functions in a logical 
fashion. 

Modern digital computers consist of the follow 


ing major components: 


An input device for presenting the information and 
instructions to the automatic system in a_ usable 
form. Input units may be such devices as typewriters, 
punched paper tape readers, punched paper card 
readers or magnetic tape readers. 

A memory system for the storage of informatior 
intermediate results and instructions. This system 
may employ magnetic drums, tapes or cells; acoustic 
delay lines; electrostatic storage tubes and vacuum 
tube circuits. 


An arithmetic unit for the computational operations 
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Fig. 5. Block diagram of digital computer system. 
Input data is fed into the “memory” circuit, which 
stores information, intermediate results, and instruc- 
tions. Computational operations are carried out by 
the arithmetic unit. The output device transfers the 
results of computations to the operator. All operations 
are coordinated by the control unit. 


An output device for transferring the information 
obtained through the computing device to the oper 
ator in a form suitable for his use. These devices 
are similar to those used for the input 

4 control unit for the coordination of the operations 
of each of the above units 


Digital-Analog Devices: With the advent of 
large automatic computers, it became necessary to 
develop devices to prepare and present large 
volumes of data at speeds sufficient to assure eco- 
nomic utilization of the equipment. Most of these 
accessories are designed to minimize manual han 
dling of information. Other devices convert data 
into forms more usable by the machine. 

Information necessary to control manufacturing 
processes frequently occurs in analog form and con- 
sists of such continuous variables as position, ve- 
locity, temperature and others. The sensing and 


transmission of variables of this type to an analog 


Fig. 4. Large digital 
data reduction center, 
designed to perform 
many operations upon 
large quantities of in- 
formation at high rates 
of speed. 








computer for processing involves the transforma- 
tion of one type of analog data to another. Many 
types of accessories are used for this purpose. A 
potentiometer, for example, converts a shaft ro- 
tation into an electrical voltage variation. 

Where a digital computer forms part of a control 
system or is used in the processing of information 
obtained from a continuous process, there must be 
a conversion at some point from analog to digital 
data. Suitable devices are available for this pur- 
pose, as well as for the conversion of digital data 
to analog form. The latter conversion is necessary 


























































Input signal Amplifier Output signal 






































Fig. 6. Open-loop control system. The amplifier con- 
tains a device for carrying out the instructions fur- 
nished by the input signal. The output signal is the 
change dictated by the input signal. 
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Fig. 7. Clesed-loop control system. The input signal 
is compared with the output signal by means of a 
feedback cireuit, and the output signal is adjusted 
accordingly 























when a digital computing system is used to exer- 








cise control over a continuous process. 








Other devices are used to transcribe information 








into forms more usable by machine operators. One 








such device receives numerical data through a kev- 








board and plots these data as points on a graph. 








Information from a graph or curve is printed in 








digital form by other devices. Equipment of this 





type assists in the reduetion of data already re- 





corded in one form or another and does not repre- 








sent a link in the continuous flow of information 
within a system. 

















Digital versus Analog: Most modern control 
systems utilize continuous variables and employ 
analog type computing systems. Servo-controls 
exemplify this type of system and complex feed- 

















hack networks are simplified analog eomputers. 








As links become available for the inclusion of 








a digital computer as a portion of a control sys- 







90 








tem, a question arises regarding the relative merits 
of digital and analog computers. Many factors in- 
fluence the decision as to which type of machine 
performs best in a given application. These factors 
include such considerations as accuracy, flexibility. 
complexity and reliability, all of which must be 
evaluated in terms of ultimate cost. Each consider- 
ation depends upon the specific application and 
those that may be important under one set of con- 
ditions may be ignored for others. 

Digital computers are generally considered to be 
more accurate than analog computers. The accuracy 
of a digital system is limited by the digit capacity. 
but this capacity may be readily increased by add- 
ing circuit elements. Some error is introduced in 
each basic operation in a digital computer where 
roundoff of results occurs and where there are a 
large number of such operations, roundoff errors 
may accumulate. The over-all accuracy of analog 
systems is limited, and may be of the order of plus 
or minus 0.1 percent of the full scale value of a 
given variable. 

The fact that digital computers can be controlled 
by numerical input information may lead to a 
greater degree of flexibility. Another advantage of 
digital computers is that information storage and 
recall can be accomplished without complex cir- 
cuit arrangements. However, many analog systems 
can be simply constructed and may ‘cost far less 
than the barest minimum of digital computing 
equipment. 

As the complexity of computer systems increases. 
reliability becomes an imcreasingly serious prob- 
lem. Digital computers have many circuit com- 
ponents, and a low probability of error is required 
of each to assure proper operation over extended 
periods. Many errors produced by circuit failure 
in digital computers are difficult to detect and may 
have serious consequences. 

Since failure of an individual component of an 
analog computer frequently results in complete 
failure of the machine, errors from component 
failures are readily detected. Drifts in the operat- 
ing characteristics of an analog computer produce 
errors of rather small magnitude but these may 
affect the accuracy of the results. 


Basic Control Systems: Two basic types of 
control systems are used: the open-end type and the 
closed-loop type. Fig. 6 illustrates an open-end sys- 
tem. The input signal is a demand for a given posi- 
tion or speed. The amplifier contains components 
for power amplification or control and a mechan- 
ism for performing the operation demanded by the 
input signal. The output signal is the change in 
position or speed called for by the input signal. 

The accuracy of the change produced depends 
upon the calibration of the amplifier and the ex- 
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Fig. 8. Control system using digital computing ele- 
ments. The action computer makes the decisions re- 
quired to obtain the desired action of the device being 
controlled. 


tent of amplifier drift. The load conditions on the 
device being controlled might also affect the amount 
of change produced for a given input signal. 
Development of closed-loop control systems in- 
corporating feedback circuits resulted in greatly 
improved accuracy. Fig. 7 illustrates this type of 
control. Both the input signal and a portion of the 
output signal are connected to a comparer circuit. 
The difference between these two signals is ampli- 
fied and used as the output. The amplifier gain is 
sufficiently high to reduce the required input from 
the comparer to a value below the error limits im- 
posed on the system. By this means the two inputs 
to the comparer are forced to be equal and the ac 
curacy of the output signal becomes dependent on 
the feedback circuit rather than the amplifier. 
Closed-loop svstems are often used for accurate 
control of motor speed. An input voltage equivalent 
to the desired speed of the system is produced. A 
tachometer produces a second voltage which is 
equivalent to the actual speed of the motor being 
controlled. The difference between these two sig 


nals is amplified and used to control the voltage 


Fig. 9. Mechanisms for converting continuous rotary 
motion into intermittent rotary motion. 
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source for the motor. If output speed increases, the 
difference signal decreases and the voltage applied 
to the motor is reduced, thus keeping the output 
speed approximately constant. 

Computing systems may form part of the ampli- 
fying unit. Fig. 8 shows one method by which a 
digital computer might be employed in control. In 
the system illustrated, a numerical input signal is 
placed in the upper storage unit. The output signal. 
converted to numerical form, is placed into a sec- 
ond storage unit. The comparer provides the com 
puting circuit with the difference between these two 
numbers. The computer, through a process pro 
grammed in advance by the operator, determines 
the action to be produced in the controlled circuit 
It is not necessary that the output be proportional 
to the difference signal at the input to the computer 
There must be a means, however, of determining 


output action in some logical manner. 


Discrete Variable Machine Tools: The ma 
jority of machine tools operate through continuous 
drive mechanisms and controls. The tool feed on a 
lathe, for example, moves continuously as the con 
trol crank is rotated. Digital control of these ma 
chines requires the utilization of analog-to-digital 
and digital-to-analog converters. 

Digital control could be simplified through th 
development of machine tools that function in dis 
crete steps. Intermittent motion of drive mecha 
nisms and the sensing devices that provide feed 
back would be required. Two intermittent drive 
mechanisms are shown in Fig. 9. The ratchet mech 
anism operates from an oscillatory motion of th 
output shaft. The Geneva mechanism produces a 
quarter turn of the output shaft, shown on top, for 
each complete revolution of the input shaft. 

This discussion serves only as a brief introduc- 
tion to the broadening field of computing devices 
and machines. Special purpose computer-controlled 
machines are rapidly appearing on the market. A 
punched paper tape controlled milling machine is 
an example. Not all applications need involve 
elaborate computing systems or the control of large 
machines. A rather small analog type machinability 
calculator indicates what can be accomplished with 
1 low-cost device. 

Some of the devices provide assistance to th 
machine operator in carrying out his duties. Other- 
convert ordinary machine-shop tools into flexibl 
machines capable of turning out small lot jobs at 
prices that could become competitive with large: 
lot mass production jobs. Thus, the job shop can 
achieve some of the advantages enjoyed by the 
large production shops. One fact appears certain 
Tremendous potentials exist in the field of auto 
matic control, and only time and engineering effort 
are required to exploit them. 





Integrated Press Line Maintains Flexibility 


_ increase productivity without limiting future 

production or product design freedom, this four- 
press line has been developed for flexible operation. 
For production of automobile wheels by The Dun- 
lop Rim & Wheel Co. (Coventry, England), four 
individual presses are used instead of a single, 
large transfer-feed press. Three of the presses are 
equipped with feeding mechanisms. These feeds are 
hydraulically and mechanically locked together to 
function as a single automatic unit. All equipment 
was developed by Clearing Machine Corp., Chicago. 

Whenever desired, the line can be extended or 
reduced. The feed systems can be deactivated so 
each press can be operated independently. Feeds 
are designed so that the sections of feed bar im- 
mediately in front of the die area can be removed, 
leaving the entire area open for die changing. For 
the present setup, feed bars need not be removed 
when handling the dies. 


ONE 275-TON press and three 600-ton presses have 
been integrated with a feed system to increase pro- 
duction of automobile wheels. Last operation sizes 
the holes and undercuts the bosses. 


SEQUENCE of operations in this 
multiple press setup is: blanks are 
loaded into the stack feed at sta- 
tion 1. A push bar moves one blank 


flip-over device for future opera- 
tions. Edge cupping and piercing 
is done in station 13. Stamping is 


at a time to station 2 where a 
switch tests for blank thickness. 
Transfer feed fingers move the 
piece through the rest of the sta- 
tions. Cupping is done at station 
3. Stations 4-7, 9, 11, 12, 14, 16 and 
17 are idle for present setup. A 
reverse forming operation takes 
place in station 8. Station 10 has a 


Flip-over 





turned over at station 15. Bore 
sizing and undercutting is done at 
station 18. Finished stamping is 
dropped into unloading chute at 
station 19. Feed has a maximum 
capacity of 19 inch square blanks. 
Automotive wheels are 12% inches 
in diameter, made from 14 by 14- 
inch blanks of 0.116-inch steel. 
Units can be separately inched. 
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cam limit switch have to be 
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BLANKS are fed into the transfer mechanism from die 


surfaces. Flat handling and short feed travel 


the bottom of the stack. A push bar, operated by a 
hydraulic cylinder timed with the transfer feed, 
slides the bottom blank forward to a positive stop. 
Two blanks cannot be moved because there is vertical 
height for only one. The transfer feed consists of 
17 sets of fingers that move inward from front and 
back to clamp parts and carry them from right to 
left 24 inches. Fingers then move out and return to 
home position. All transfer fingers act at same 
time. During most of travel through presses, pieces 
are slid along a runway that is flush with the lower 
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minimize problems of inertia. 

A double-acting hydraulic cylinder mounted verti- 
cally on the side of each press operates a gear rack 
that drives a pair of feed channels left and right. 
A second double-acting hydraulic cylinder is sus- 
pended from the channels and operates a rack that 
is connected to a series of gearboxes mounted along 
both channels on 24-inch centers. The feed fingers 
are mounted on small racks protruding from these 
gearboxes and they are driven in or out by the stroke 
of the cylinder for “clamp” and “unclamp” motions. 


CUPPING die in station 3 of 
the first press requires 
full pressure obtainable 
from the press. In station 
2 at right, position stop 
arm and _  double-blank 
limit can be seen. Three 
600-ton presses are used 
at 500, 300 and 300 tons 
so there is plenty of ca- 
pacity for future opera 
tions of this line. 











FLIP-OVER mechanisms are simply pairs of 
heavy fingers that are spring loaded to stand 
vertically. At station 15, these fingers are 
tripped to a horizontal position, lying flat on 
the runways. In this horizontal position, the 
fingers grip the piece part, then advance 
toward station 16. Halfway between these 
stations there is a gap in the runway which 
permits the springs to rotate the fingers to the 
vertical position. As the fingers continue to 
advance past the gap, they are tripped another 
90 deg, completing a 180-deg turnover. On the 
return stroke, the fingers reverse the process 


STACK FEED with loaded basket of blanks in 
position on top of stack. This design permits 
reloading without interrupting automatic 
operation. Each steel basket holds an 8- 
minute supply of blanks, about 100 pieces. 
Baskets are bottomless and the blanks rest 
on cams projecting from the sides. A full 
basket of blanks is placed in position on a 
pneumatically elevated platform directly 
above the feed stack. When the previous 
supply of blanks has been reduced to six 
pieces, a limit switch is tripped, which lowers 
the basket onto the stack. The basket cams 
are pushed aside and the contents of the 
basket are deposited on top of the stack. 


Pressure switch OVERLOAD protection device comprises a hy- 
Check valve _—_jpe'ndicator light and draulic cushion that prevents the press from 
control circuits building up loads beyond its capacity during 
shir driven the last % inch of stroke. The unit is enclosed 
Adjust.screw—  - Adjust hyd. pump only tay ~ an 4. : .s 
nut i within the slide. Slide adjustment nut is seated 
on piston of a small hydraulic cylinder. Oil 
; under the piston can go only to the intensifier. 
Ni A Slide load builds hydraulic pressure in the 
~~ | : if pressure diust -vlind 7 Whe sche » is high 
> SWNi ‘ regulator to adjustment cylinder. en pressure is high, 
{ j ‘ 
! 
i 
' 


Overload warning switch 
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~*~ 








set tonnage piston of intensifier goes down and adjustment 


F Air : “ 
—#Piston pressure {j "** unit compresses. If overload causes adjusting 





























unit to compress as much as 0.10 inch, intensi- 

E  Cnlinder fier piston will bottom and oil will begin to 

bleed into reservoir. Further compression, as 

Slide Adjustment Unit intensifier _— as % inch, will continue to cause oil to 
eed. 
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By E. C. Graesser 
Chief Engineer of Quality Control 
and Application Engineering 


National Vulcanized Fibre Co. 
Wilmington, Del. 


1. PRODUCE PRECISION PUNCHED parts from lami 


nated plastics requires careful punch and die de 
sign to insure optimum production rates and re 
quired precision in the punching operation. Such 
parts are used extensively in the electrical and 
electronic industries, in printed circuitry, electric 
motors, electronic controls and numerous compo 
nents for radio and television. In the manufacture 
of laminated punchings, standard power-driven 
presses are generally employed, Fig. 1. 

In designing the tooling, it is necessary to know 
the properties of the material as well as thickness 
of the stock, size and proportions of the finished 
piece and quantities to be produced. In addition. 
it is necessary to know whether the grade used 
should be punched hot or cold and what dimen 


sional tolerances are required in the stamping. 


Material Properties: Laminated plastics are 
available in many different grades, each with a 
different set of electrical and mechanical properties 
They generally comprise a fibrous filler impregnated 
with a thermosetting resin. Such fillers as paper 
cotton fabric, nylon, asbestos or glass fabric are 
impregnated with phenolic melamine or silicone 
resins. Some punching grades of laminated plastics 
can be punched cold in thicknesses up to 3/32 inch 
Harder grades require heating in thicknesses from 
1/32 inch up. The tool and die designer, therefore 
must know the grade of material to be punched, si 
that he can design the die accordingly 


Sizes and Proportions: Factors of size and 


proportion of the piece being manufactured influ- 


ences the basic punch and die design. In good 
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Fig. 1. Compound die, constructed of tool steel, in 
operation cold punching paper base laminated 
phenolic parts. 


punching practice, the edges of the piece should not 
be closer to the edge of the strip than twice the 
thickness of the sheet. The hole should not be 
smaller in diameter than the thickness of the sheet 
and the distance between holes (or between holes 
and the edge of the piece } should not be less than 
the thickness of the sheet. 


Quantity of Run: Construction of the die de 
pends upon the quantity of parts being produced 
For example, an inexpensive, thin die might well be 
designed for a “one shot” run of 5,000 parts, where- 
as a heavier die would logically be designed for 
continuous production of large quantities of the 
same part. Cross section of the die must be suf- 


ficiently strong to insure economical die life. 


Cold vs. Hot Punching: Since some grades of 
laminates can be satisfactorily punched cold, fields 
of application for these are increasing, particularly 


for copper-clad printed circuits. Automatic assembly 
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Table 1—Approximate Dimensional 
Correction Factors 
(For plastics with paper or cotton fabric bases) 





Blanking Die Size Piercing Punch Size 
Material Cold Hot Cold Hot 
Thickness Punched Punched Punched Punched 
(inch) (Inch) (Inch) (Inch) (Inch) 





1/32 0.002 0.0000 0.0020 0.003 
1/16 0.004 0.0015 0.0040 0.007 
3/32 - 0.004 0.0015 0.0065 0.010 
1/8 0.004 0.0015 0.0090 0.012 
3/16 0.004 0.0015 0.0150 0.016 





of printed circuit components requires close regis- 
tration of punched mounting holes for proper in- 
sertion. More precise dimensions of holes and hole 
spacing are obtainable when punched at room tem- 
perature. Until recently, certain electrical grades of 
laminated plastic could only be hot punched, but 
heating of the laminate made it difficult to hold 
dimensional tolerances. Expansion of a_ heated 
sheet along its length may differ from that across 
its width and varies with the material involved. A 
cold-punching laminate, such as Grade XX XP-470 
Phenolite, is a practical solution to this problem. 

In certain cases, electrical or mechanical require- 
ments necessitate the use of hot-punching laminates. 
The degree of heat used for punching depends en- 
tirely upon the thickness and grade of the material. 
Often, 200 F is enough but in some cases, up to 
275 F is required. Heat can be applied to either 
the material or the dies. Methods of heating in- 
clude steam platens, electric platens, infrared lamps 
or ovens. When the desired temperature is reached, 
the material should be punched immediately. 


Punch and Die Dimensions: All| laminated 
plastics expand when heated. When punching is 


done at elevated temperatures, the blanks shrink as 


0.263 dia (piercing die) 
0.9975 dia (blanking punch) 


Plastic washer 


0.9985 dia (blanking die) 
0.262 dia (piercing punch) 


























Fig. 2. Diagram showing tool and die dimensions 
ealeulated to punch a 1.000-inch diameter washer 
with 0.250-inch hole. 
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they cool to room temperature. This would seem to 
indicate that the blank would be smaller than the 
die. This is not true because all laminates yield 
when punched. 

Yielding causes the blank to increase in size by 
an amount greater than the amount of shrinkage 
during cooling. Thus, the blanking die for hot 
punching should be smaller by the amount shown 
in Table 1. In hot punching, for dimensions over 
one inch in length or diameter, effects of thermal 
expansion must be compensated for in the calcula- 
tion of distances, center to center between punched 
holes, and also the over-all length. In such cases. 
a factor of approximately 0.002 inch per inch of 
length should be allowed (based on punching at 
approximately 225 F). In the case of cold punch- 
ing, the only effect is that of yielding. The die size 
is even smaller than that for hot punching because 
there is no thermal contraction. 

Similarly, due to the effects of shrinkage and 
yielding, the piercing punch must be sized larger as 
indicated in Table 1. Varying with thickness in 
stock and method of punching (hot or cold), blank- 
ing dies are smaller and piercing punches are 
larger. The values given in Table 1 are sufficiently 
accurate to produce parts with tolerances of +0.003 
inch for paper and cotton fabric base grades of 
plastics. To obtain best results, clearances between 
punches and dies should be kept to a minimum 
(0.001 inch maximum) and the die kept sharp. 


Dimensional Correction Factors: To indicate 
the usefulness of Table 1, blanking die and piercing 
punch sizes will be determined for a 1.000-inch 
OD washer with a 0.250-inch hole. The material 
thickness is 14 inch and hot punching will be em- 
ployed. Details of the design are indicated in the 


sketch, Fig 2. 


(a) Blanking Die and Punch Diameters 


1.000 diam 
- 0.0015 (factor from Table 1) 


0.9985 diam (blanking die) 


0.0010 (maximum die clearance) 


0.9975 diam (blanking punch) 


(b) Piercing Die and Punch Diameters 
0.250 ID 
+ 0.012 (factor from Table 1) 
0.262 diam (piercing punch) 
+ 0.001 (maximum die clearance) 
0.263 diam (piercing die) 
Sufficient experience has been gained to prove 
beyond a doubt that plastics provide certain ad- 
vantages when used properly. Either hot or cold 


punching operations for laminated plastics produce 
precision parts if all basic factors are considered. 
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gle, front clearance angle and nose radius can 
be ground automatically. 





| GH ELECTRICAL discharge machining will 
be applied in many phases of metalworking, its us¢ 
in tool grinding is representative of the current state 
of the process. This process is now the object of 
claims and counterclaims, fanatical enthusiasm and 
firm rejection. Advantages and disadvantages of 
electrical discharge grinding, as applied to the 
proc essing of tools. will be summarized in terms 
of known facts. 

Although the remarks that follow apply generally 
to cutting tools made of any material, attention is 
spec ifically directed to consideration of carbide 


tools, both single-point and insert types. 


Heat Checking: Many problems that arise in 
the use of carbide cutting tools have their origin 
in the heat checking produced by conventional 
grinding. Close examination of carbide tools that 
have been ground with diamond wheels shows that 


the edges of the tools are honeycombed with incipi- 


Abstracted from paper 24T6, “Electrical Discharge 
Grinding of Tools,” presented at the 24th ASTE An- 
nual Meeting. Copies of the complete paper are avail- 


able for purchase from Society headquarters. 
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ent heat checks. Such fractures range in depth from 
0.0001 to 0.003 inch and occur with a frequency of 
50 to 100 per inch around the perimeter of the 
tool. Because they are so small, the presence ol 
the. cracks can only be demonstrated after careful 
etching. 

Heat checking can be reduced by preparing tools 
under laboratory conditions but such careful treat 
ment cannot be afforded for everyday cutting tools. 
Tools processed in the laboratory can frequently 
outperform identical tools prepared under normal 
production procedures. Heat checks originate be- 
cause of the high localized pressures that exist at 
the instant a grinding wheel leaves or enters a cut- 
ting edge. 

Although the term “electrical discharge machin 
ing” or its equivalent, “arc machining,” frequently 
creates a mental picture of gross melting and mass 
fusion, surface finishes in the order of 10 micro 
inches, rms, are readily possible with electrical dis 
charge machining. Even “rough” electrical dis- 
charge machining is gentle to the workpiece. For 
example, a two inch wide by one inch thick block 


of carbide can be double plunge cut in the two-inch 
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Standard grinder (above) converted to an elec- 
trical discharge machine. 


Single-point carbide tools (right) finished by 
electrical discharge grinding. Tool at left has 
been finished all over. tool at right has been 
ground only on form. 


face to a depth of %4 or %g inch with a 4 inch wide 
wheel to leave a web of 0.005 to 0.007 inch between 
the two cuts. Creation of such a thin web between 
cuts has little practical application, but the fact 
that it can be produced by electrical discharge ma- 
chining is significant. This is positive proof that 


such metal removal techniques are gentle. 


Metal Removal Rate: The rate of metal re 
moval with electrical discharge machining is exact. 
predictable and repetitive. It is represented by a 
simple coefficient that is easily established for any 
particular power supply. With electrical discharge 


grinding, the rate of metal removal depends only on 


the type and power capabilities of the power supply 


used. Typical power supplies have metal removal 
rates of 0.0025, 0.005 and 0.008 cubic inch per 
minute. 

The maximum feasible rate of metal removal is 
determined by the ability of the workpiece to pass 
electrical current. For extremely small cross sec- 
tions, the permissible rate of metal removal is sub- 
stantially lower than the figures listed previously. 
For large sections, 3 by 3 inches or larger, rates of 


metal removal with large abrasive wheels may sub- 
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stantially exceed those possible with electrical dis- 
charge grinding because of the limitations of 
currently available power supplies. 

Since there is no danger of damaging the work- 
piece with electrical discharge grinding and since 
the machining process is automatic and not under 
the control of an operator, metal removal rates can 
be as high on delicate as on rough grinding 


operations. 


Grinding Costs: Consideration of cost is com 
plex to the extent that three factors should be evalu- 
ated simultaneously to efféct a completely worth- 
while analysis. These factors are: capital cost of 
original equipment, cost of expendable materials 
used during the machining operation and cost of 
labor. 

Electrical discharge power supplies are complex 
and, for the present, necessitate a substantial initial 
capital equipment investment. Desirability of such 
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Horizontal milling machine converted for discharge grinding. It has 
rigid spindle and can be used for heavy cuts in wide-faced brass wheels. 


an investment depends entirely on the usefulness of 
the equipment. If as many as 100 tools are to be 
ground each day, investment in electrical discharge 
grinding equipment can be economically justified 

Removal of one cubic inch of carbide with elec 
trical discharge grinding involves the expenditure 
of approximately 3 cubic inches of brass. This is 
about one pound of brass and represents a cost of 
less than $3. 

Although abrasive grinding and electrical dis 
charge grinding may involve substantially equal 
periods of time to perform a given operation, labor 
is involved only in setup with the latter method. An 
operator may need to spend only 10 minutes of each 
hour at the machine and considerable labor expense 
can be saved if the operator can be assigned addi 
tional work. 


Tool Life: Probably the most important single 
factor to be considered when evaluating any physi- 
cal method for sharpening tools is that of usefulness 
or life of the sharpened tool. Rapid processing and 
low costs are unimportant if the finished tool is not 
satisfactory. It has been found that electrical dis 
charge methods are entirely satisfactory 

In general, tool productivity improves from 30 to 


50 percent in the case of tools used for the heaviest 
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roughest types of machining involving interrupted 
cutting. Productivity increases rapidly as machin 
ing severity diminishes until about 700 or 800 per 
cent improvement is attained at light finishing cuts 
of the magnitude common in broaching operations. 
It is of considerable interest that increased tool life 


is noted with severe cutting conditions. 


Surface Finish: Since heat checking is rela 


tively absent in tools processed with electrical dis 


charge grinding, surface appearance of the sharp 


ened tool is not too important. What appears to be 
a substantially rough surface on a tool can be used 


to achieve any prescribed machined surface finish 


Wheel Wear: Glazing of the brass wheel used 
in electrical discharge grinding is impossible. If the 
grinding wheel is designed to sharpen or process a 
specific number of tools, regardless of how many, 
the last tool will be ground with the same quality 
and in the same manner as the first. Dressing of 
the grinding wheel is unnecessary. 

The brass wheels normally used in electrical dis 
charge grinding show considerable wear. This high 
wear factor can be made unimportant. In conven 
tional cup-wheel grinding of single-point or insert 


carbide tools. for example, wear of the brass whee! 
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is readily compensated by simple adjustment of the 
cross slide of the grinder. Since such adjustment 
might prove to be a nuisance, electronic wear-com- 
pensating devices can be added to the basic grinder. 
Such compensating kits can constantly maintain the 
operating surface of the grinding wheel within 30 


Carbide thread chasers and the formed brass wheel 
used to grind them. 


to 40 millionths of an inch of an exact fixed position. 
With automatic compensation, the effect is that of a 
grinding wheel which exhibits no wear. 

If form tools are to be processed, wheel wear can 
be compensated for by dressing or skiving the brass 
wheel with a suitable form tool between the rough 
and finish grinding operations. The ease and con- 
venience with which a brass wheel may be machined 
or shaped far outweighs the inconvenience of dress- 
ing the wheel. The low cost of brass means that 
wheels may be machined repeatedly to any desired 
form. 


Holding Pressure: The complete absence of 
physical contact between the grinding wheel and 
workpiece in electrical discharge machining greatly 
simplifies the problem of holding or clamping the 
workpiece. For processing composite steel-carbide 
parts or tools, permanent magnets embedded in the 
worktable frequently provide more than adequate 
holding pressure. 


Automatic Operation: Since discharge grind- 
ing is an electrical process, suitable voltages or 
signals are conveniently available for actuating con- 
ventional servomechanisms. This permits the con- 
struction of substantially automatic machines that 
can perform for long periods without operator 
attention. 





When To 


Crucial problems faced by management in con- 


sidering when to automate and how much were 
dramatized in a lively presentation at the Society of 
Automotive Engineers’ 1956 annual meeting in 
Detroit. The mythical company was identified as 
manufacturer of Heliotracs, hybrid between heli 
copter, tractor and automobile. The cast was com- 
prised of executives from the automotive industry 
with A. 


Products in the roll of executive vice president of 


T. Colwell, vice president of Thompson 


the imaginary Heliotrac Co. 

As the play opened, an executive conference was 
considering the bad news that the Heliotrac had 
slipped badly in market position. It appeared that 
obsolescence of the product’s design and manage- 
ment’s resistance to investment in modern machine 
tools had brought about a serious drop in sales. 
Hecker (Oliver 
Woolson 
N. Cole 


(chief engineer Chevrolet) and purchasing agent 


Heliotrac sales manager C. L. 
Corp.), manufacturing manager L. I. 
(president DeSoto), chief engineer E. 


F. E. Farrell (assistant director of automotive sales 


for Bendix Aviation Corp.) each disclaimed re 


sponsibility for the debacle. 
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Automate ? 


Spirited interchanges enlivened proceedings over 
such topics as whether to make or buy parts, 
volume of production required for economical 
automation, design requirements for automation 
and to what extent automation should be employed. 
Problems of interim production until installation 
of automation equipment and production of the 
advanced design agreed upon also produced lively 
discussion among the participants. 

The chief operating executive, Arch Colwell. 
finally secured agreement from the Heliotrac execu- 
tives of the extent to which automation would be 
economical. The findings are summarized as: 

1. Automation demands greater coordination between 
engineering and manufacturing as wel! as understand- 
ing by management. 

Design programs must be planned years ahead and 
be integrated with automation equipment because of 
the heavy capital investment involved. 

3. Automation is no cure-all for all problems and needs 

to be specifically tailored to each individual situation. 
The program agreed on as a result of these 
principles imparted a sense of direction to the 
management team. The Heliotrac Co. appeared 


headed for a sounder future at the curtain. 
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the 


challenge 
of 


By Louis D. Martin* 


Gear Consultant 
Rochester, N. Y. 


MENT GEARS, defined as gears of twenty 
diametral pitch and finer, embrace 13 different 
tooth form systems, 19 different types of gears and 
180 different pitches. It is theoretically possible to 
reproduce 10 of these tooth forms for each of the 
types and pitches of gears. Thus, it is possible to 
make 34,200 gears of different tooth forms having 
different pitches but the same number of teeth. 

Tooth form systems vary widely, Fig. 1. Many 
are peculiar to an industry like the watch industry 
Other branches of the instrument field also have 
adopted their own special and preferred tooth 
forms. And still other segments just happened and 
grew by hit or miss methods. 

In 1942, the American Gear Manufacturers Asso- 
ciation, recognizing the utter lack of standards 
which could serve as guides for this expanding 
field, created the Fine-Pitch Gearing Committee. 
The achievements of this committee and the monu- 


*Senior Member ASTE Rochester Chapter 


Abstracted from paper 24T23, “An Objective Look at 
the Field of Instrument Gearing,” presented at the 
24th ASTE Annual Meeting. Copies of the complete 
paper are available for purchase from Society head- 
quarters. 
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mental job it did is a matter of record. Today we 
have standards to guide the instrument gear field 
that have withstood the test of time. 

Instrument gears are made of many materials 
ranging from tool steels to paper-base phenolics. 
[he material choice must necessarily be broad be- 
cause of the diversified service requirements. The 
manufacturing processes are also diversified. They 
might be listed as follows: 


Milling 
Hobbing 
Gear shaping 
Stamping 
Cold-drawing wire 
Die casting 
Cold extruding 

8. Sintering metals 
Injection molding 
Grinding 

ll. Shaving 


12. Lapping 


Costwise, instrument gears vary from a fraction of 
a cent, for die-cast pinions used in speedometers, to 
four hundred dollars or more for a single gear used 


in armament projects. 


Gear Making Equipment: Equipment for 
making instrument gears has not been developed in 


this country to the same extent that it has in 
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foreign countries. Gear cutting equipment is closely 
wedded to the automotive and other comparable 
high-production industries where large expenditures 
for labor saving equipment are quickly absorbed 
by returned profits. 

Foreign manufacturers have taken the lead espe- 
cially in the area of grinding equipment in ultrafine 
spacing checking equipment. In this field, there are 
no American-made theodolites worthy of compari- 
sons to those made in Europe. Probably the reason 
is that economic necessity forces foreign manufac- 
turers of gear cutting equipment to diversify. All 
of their machines have greater versatility than ours 
which are generally geared to mass production and 
integration in automation setups. 

There are a number of worthwhile machines that 
the instrument field could use to advantage. This 
equipment would be priceless in an all-out defense 
effort. The sad part of it is that when the time of 
stress comes, the manufacturers will be too busy on 
other things. 


Gear Materials: The advancements made in the 
production of instrument gears by methods other 
than cutting processes follows closely the struggle 


Fig. 2. Spiroid gearing 
forms a= high-ratio 
right-angle drive and 
ean be produced on 
standard hobbing ma- 
chines. 


Fig. 3. Tapered-tooth 
gear designed to pre- 
vent backlash and have 
long life. 


fur more suitable gear cutting equipment. High- 
density powder metals have been developed with 
tensile strengths of 125,000 psi and higher. One of 
the advantages of this type of fabrication is that 
gears and pinions can be combined in a single 
component. It is also possible to eliminate opera- 
tions by combining cams, couplings and similar 
parts with the gear teeth and to include keyways or 
splines in the bore of the gear. 

A variety of different materials is currently being 
sintered, including brass, bronze, iron and stainless. 
In the appliance field, powder metallurgy is effect- 
ing some dramatic savings. The art of producing 
molds for the coining process has advanced greatly 
in the last five years. Most sintered gears fall in 
the category of good commercial to low-precision 
types, as defined by American Standards for fine- 
pitch gears. 

About ten years ago injection-molded nylon gears 
began to appear in a number of appliances. The 
early attempts at fabricating by this method were 
far from successful because the molding companies 
knew little about the art of gearing and had not yet 
learned how to compensate for mold shrinkage. 
Now, injection-molded nylon gears are being used 
in a large variety of appliances such as electric 
timers, clocks, meters, food mixers, speedometers 
and motion picture equipment. As with sintered- 
metal gears, large savings are possible by combin- 
ing gears with other components and by making 
gears and pinions integral with each other. 

Inherent in the molding process are factors which 
require the use of multiple-cavity molds for best 
economy. The quantity required must, of course. 
justify the mold cost. molds for 
small parts are used to produce prototypes and are 
generally combined with other molds for short runs. 
So-called family molds, where several dissimilar 
parts are combined together, are not practical for 
regular production. 

One of the chief factors of success in the produc- 
tion of injection-molded nylon gears is painstaking 


Single-cavity 
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attention to the design and manufacture of the mold 
cavities, Other factors are a comprehensive know! 
edge of the behavior of nylon and a fund of 
empirical data to draw from in determining mold 
shrinkage. Quality-wise, nylon gears range from a 
commercial two class to a commercial four class as 
defined by American Standards for fine-pitch gears 

Probably no other process or material has offered 
more opportunities in recent years for savings and 
improvement in product than injection molding 


and nylon FM-10001 


Gear Standards: Instrument gears are not nex 
essarily small gears as many think. The determin 
ing factor is diametral pitch, or number of teeth 
per inch of diameter. Instruments vary widely both 
in size and function. Of the several tooth form 
systems developed for the instrument field, Ameri- 
can Standard 20-degree Involute Fine-Pitch System. 
B6.7-1950 has best met the needs of the majority of 
goods. 


g 
It should be realized that standards are not 


instrument gears used in consumer 


irrevocable mandates imposed on industry merely 
for the purpose of establishing uniformity. Stand- 
ards should be considered only as guides and as the 
practices established by the general consent ol 
users, makers and designers of a product. Good 
standards which endure and become popular in 
usage allow for a freedom of choice and for minor 
departures from their basic principles. 

In the field of gearing, the best design for a given 
application cannot always be obtained by following 
a single set of rules. This is especially true in the 
field of instrument gearing which is highly diversi- 
fied. In this field, it is frequently necessary to de- 
part from accepted practices to some extent or other 
without necessarily abandoning the general prin- 
ciples of standard tooth-form systems. 

Each gear application must be studied as an 
individual problem for best results. Standards 
should be followed as much as possible but one 
should not hesitate to depart from the beaten path 
to meet requirements. In the field of instrument 
gearing. there is no single common denominator 
that will make it possible to solve all problems in 
the same manner. Standards are established and 
developed to meet the requirements of the average, 
or greatest number of cases. They must be changed 
from time to time to keep pace with new ideas. 

Many minds work on a problem. Some have the 
solution within their grasp but miss it by a hair's 
breadth. Another, reviewing the work that has been 
done by his predecessors, approaches the problem 
from a different angle and finds a solution. The 
difference between success and failure of the first 
investigators might have been the overlooking of a 
small practical detail. Perhaps a segment of the 
problem depended on something that had not yet 
been invented. The following examples will serve 
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Fig. 4. Simple variable-center-distance gage controls 
the pressure between master and work. 


as illustrations of this type of problem. 

Spiroid gears, Fig. 2. introduced recently by the 
Illinois Tool Co., look like hypoid gears commonly 
used in automobiles. They are a recent addition to 
high-ratio right-angle drives. The pinion, which is 
in the form of a conical thread, may have one or 
more threads. 

There are a number of interesting things about 
spiroid gears. One is that they have desirable 
properties for certain types of instruments. Another 
is that they can be produced readily on any stand- 
ard hobbing machine as shown in Fig. 1. 

Another unorthodox solution to an instrument 
gear problem may be of interest. It emphasizes the 
fact that it is often necessary to go off the beaten 
path for a solution to a problem. 


In an instrument drive, a gear train was required 
to reverse the direction of a slide driven by a lead- 


screw. Backlash requirements at the leadscrew 
were extremely close. The service requirements were 
severe. with high loads and long life expectancy 
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Fig. 5. Recording type 
variable - center - dis- 
tance gage. 


Fig. 6. Conjugate gear 
checker, using master- 
worm section as check- 
ing element. has high 
accuracy. 


Fortunately, space restrictions were not critical and 
cost of the device warranted the best ty pe of gearing 
possible. The main objectives were to have no 
measurable backlash as well as low inertia loads 
and good surface durability of the gear teeth. 

In order to prevent backlash, it was decided to 
use gears with tapered teeth. The tooth taper de- 
cided upon was 0.035 inch per inch, per side, as 
shown in Fig. 3. This amount of taper is more 
than sufficient to take care of all of the variables. 

Since the elimination of all lost motion requires 
also the control of eccentricity in the bearings as 
well as control of gear and bearing centers, it was 
decided to use Class 7 ball bearings. All gears are 
carburized alloy steel and the teeth were ground to 
master-gear specifications. 

Conical expanding bushings were marked and 
ground in pairs so that the outer surface of one 
member would be concentric with the inner member. 

In order to obtain high beam strength and a 
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low scoring factor, a 2214-deg pressure angle was 


used. The contact ratio was held from 1.10 to 1.15. 


Also, in order to obtain the best condition of profile 


sliding and to get action as far away from the base 
circle of the pinion as possible, the gear teeth were 
stubbed while those of the pinion were not. 


Gear Checking: One company has spent con- 
siderable money in an effort to learn how to make 
and check extremely accurate gears. It has devel- 
oped a technique for checking the angular trans- 
mission error of motion-drive gears involving the 
use of theodolites and interferometry. The errors 
can be repeatedly verified on the order of two or 
three seconds of arc in 360 deg. Also, the company 
has an optical zeroing device with a sensitivity of 
0.0000002 inch. 

The gears being checked are cut on a custom- 
built Gould and Eberhardt hobbing machine 
mounted on a 25-ton block of reinforced concrete. 
The hobs are also custom-made and cost approxi- 
mately $1200 each. 

In order to reach quality objectives, many con- 
tributing factors had to be evaluated and each 
guarded against in its order of importance. All 
hobs are designed with the same number of gashes 
which correspond to the notches in the precision 
index plate of the hob sharpening machine. 

It takes just as much know-how to engineer a 
gear train for an inexpensive item as it does to 
engineer a ship propulsion gear. Sometimes it is 
more of a challenge, and considerably harder to 
whittle off that last fraction of a cent from a cheap 
stamped gear train than to determine the dynamic 
loads of a gear rotating at supersonic speeds. The 
approach is different, but the basic engineering 
principles are not. The best gear for any applica- 
tion is the cheapest gear that will meet all of the 
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functional requirements and that can be produced 
in the quickest possible time. 

Gear quality is relative; it depends on what 
criterion is used for evaluation. The revised Amer- 
ican Standard, Inspection of Fine Pitch Gears recog- 
nizes the fact that there may be more than one 
yardstick of quality required to meet the needs of 
industry. The composite check is the basis of 
quality in this standard because it meets the re- 
quirements of the vast majority of fine pitch gears. 
It leaves the door open, however, for other methods 
of checking. 

Nowadays, few parts are checked 100 percent. 
Inspection frequency is based on statistical studies 
that take into account the laws of random distribu- 
tion of errors. The cost of inspection should be 
compatible to the cost of the finished product. 
Except in rare cases, where safety of personnel is 
a factor, it should be based on three things: First, 
the cost of the part; second, the replacement cost of 
that part in the mechanism; third, the selling cost 
of the item. This philosophy is particularly appli- 
cable to instrument gearing. 

Historically, the composite or functional check, 
as it has been called recently, antedates all other 
methods of checking gears. Long before gear 
checking pins and comparators were invented, gears 
were checked by rolling one with another and 
“feeling” the tooth action. Later cam gages were 
developed with fixed centers and. still later, with 
variable centers. The advancement of the functional 
check was interrelated with the perfection of master 
gears of suitable quality and the incorporation of 
certain desirable features in the variable-center- 
distance gages. Another relatively simple functional 
checking fixture is illustrated in Fig. 4. This fixture. 
like many others of recent vintage, is equipped with 
pressure control between master and work. 

The last decade has seen many advances in 
functional checking techniques. Fixtures of variable- 
center distance, used to check gears, have appeared 
on the market. It seems strange that while checking 
pressures had been established for such things as 
gage blocks and measuring wires, the influence of 
pressure on the checking of gears had not been 
given due consideration until recently. American 
Standard B6.11-1951 was the first attempt at giving 
guides for suitable checking pressures of gear teeth. 
loday, all modern checking gages have this feature. 

Another variable-center-distance fixture equipped 
with a recording device, Fig. 5, graphically charts 
the radial displacement and provides a permanent 


record of the check. 


distance fixtures would be incomplete without men- 


Discussion of variable-center 


tioning the Conjugage. It is one of the latest of 
functional gear checkers, Fig. 6, and employs a 
master-worm section as a checking element. The 
master is ground as a thread on a drum, on which 


many sections are ground. Because of its method of 
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Fig. 7. Spur gear analyzer optically checks gear 
action, 


manufacture it lends itself to great accuracy. The 
gage itself is equipped with an electronic recorder 
for charting radial displacement in any one of four 
different magnifications. 

Within the last five years, a new device for 
analyzing the errors of spur gears has appeared on 
the market. This device, Fig. 7, called a spur gear 
analyzer, is used in connection with a Kodak com- 
parator and is a contribution of the Optical Gaging 
Products Co. The principle of this device is 
analogous to the motion of a basic rack and geat 
in mesh and operating without slippage. 

The correct conjugate action, along the line of 
action, can be determined and deviations reduced 
Tooth-thickness 
variations from a nominal size can also be deter- 


to changes in pressure angle. 


mined as well as circular-pitch errors. In its present 
embodiment, this particular checker is suited only 
to. spur gears. This gear analyzer has filled a gap 
in the instrument gear field and is giving a good 


account of itself. 


The field of instrument gearing is tremendous 


and is broadening. There will be many challenges. 
The opportunities this fascinating field has to offer 
are limitless. 











AUTOMATIC INSPECTION of precision electromagnetic relays has eliminated a critical 


production bottleneck in the electronic industry. Equipment is a hi-pot tester designed 


and used by Potter & Brumfield Mfg. Co., subsidiary of American Machine & Foundry. 
[he tester scans as many as 90 separate circuits in a single relay in less than a 


minute, making practicable 100 percent factory inspection of such parts. 
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PRODUCTION IS INCREASED and set- 
up time saved by good tool design 
of dies for this automatic bending 
operation. Dies for the three most 
common sizes of tubing are 
stacked so that any or all of 
them can be used at one time. 
Bending cycle of the machine is 
automatic. When the operator has 
positioned the tube, he pushes a 
button to start the continuous 
cycle. The clamps close on the 
tube. The arm rotates through the 
desired angle to make the bend. 


The ball mandrel is pulled from 


the bent section and the clamps 
then open. After the tube is re- 
moved the operator pushes the 
return button; the arm returns to 
starting position and the mandrel 
advances to bending position 
again. 


—Photos courtesy Pines Engineering Co., Inc. 





HEATED BILLET ROLLS through powdered glass, 
left, which serves as lubricant in extrusion press. In- 
duction heating unit in right background brings 
billets from room temperature to 2300 F in about 


a minute. Billet in the 1000-ton horizontal extrusion 


press above at new Jones & Laughlin Steel Corp. 


extrusion plant in Pittsburgh is squeezed into com- 
plex section. Material is low carbon steel. 
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SPECIAL PORTABLE pneumatic hand-router devel- 
oped by Glenn L. Martin Co. tool engineers is used 
to trim heavy wing skin. Cutting tool is a half-inch 
milling cutter. An adjustable guide is clamped to 
the routing head and held against the trim-template 


as the operation progresses. The tool permits rapid 


trimming, produces edges equal to machine finish, 


is accurate and minimizes hand filing of parts. 


MULTIPLE TOOL setup employs 
eight brazed type flat tools and 
an insert holder for turning 
alloy stem gears on an auto- 
matic lathe. This setup resulted 
in a jump in production from 
30 to 50 pieces per hour. In 
addition, tool costs dropped 
because of longer tool life and 
lessened breakage. The job is 
now run at 305 sfpm with aver- 
age cut of *4¢ inch. 


—Photo courtesy Wesson Co 
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OPTICAL ALIGNMENT of heavy machine tools is 
exemplified by F. H. McGraw & Co. team setting 
up Pratt & Whitney die-cutting machine in Alcoa 
Cleveland plant. Equipment is to be used to 
produce dies for giant forging presses and vertical, 
and horizontal alignment of 0.001 inch is re- 
quired. Engineer is sighting through microalign- 


ment telescope to adjust machine alignment. 








Fig. |. CDP diamond block 
mounted on surface grinder. Used 
to dress grinding wheel to cut V- 
notches in a specimen for impact 
testing. 


dressing 


crinding 


wheels 





—Photo courtesy Metals Research Lab., Carnegie Institute of T 


with cemented diamond particles 


By C. L. MeCabe 


Carnegie Institute of Technology 
Pittsburgh, Pa. 


a THE INTRODUCTION of: powder metal tech 
niques for setting diamond particles in tools, new 
uses have become feasible. Such diamond-impreg- 
nated tools have extensive uses as abrasive media 
and costs for their production are not excessive. 
Cemented diamond particles, CDP, range in size 
from about 62 to 710 microns. Particles of this 
type are in adequate supply and their price is 
stable. 

Diamond particles can be formed into shaped 
tools, Fig. 1, by embedding them in a suitable 
powder metal matrix. One class of CDP tools. 
dressers for grinding wheels. will be discussed. 
Such tools can be used to dress either organic or 
vitrified-bond grinding wheels. 

One of the most important considerations in the 
dressing of grinding wheels with small diamond 
particles is the size of the diamond particles rela- 
tive to the wheel grit, wheel hardness and depth of 


dress cut, Fig. 2. If the diamond particles are too 


large in relation to the wheel grit. the wheel will 
squeal and glaze and the dressing action will be 
poor. If the diamond particles are too small, they 
will be undercut and fall out. In general. the 
average diameter of the diamonds is a factor of 
two or more larger than the size of the wheel grit 
and the depth of cut should be the minimum which 
will give a free-cutting wheel. If the depth of 
dressing cut is too large, the diamonds will be 
dislodged and if the dressing cut is too small, the 
wheel will not be put into a “sharp” condition and 
its face will not be cleaned. The proper combination 
of these three factors is only determined by experi- 
ence with the machine, the material to be ground, 
the wheel, the specifications of the finish and 
physical dimensions of the work. 

There is little published information on what 
happens when a diamond dresses a grinding wheel. 
The individual grit particles in the wheel are either 
fractured or pulled out. It seems reasonable that. 
*Consultant to Koebel Diamond Tool Co.. Detroit, 
Mich. 

Abstracted from paper 24T27, “Cemented Diamond 
Particle Tools and Wheels and Their Application to 
the Dressing of Grinding Wheels,” presented at the 
24th ASTE Annual Meeting. Copies of the complete 


paper are available for purchase from Society head- 
quarters. 
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under dressing conditions where the diamond point 
is sharp and the depth of dressing cut not too 
great, the individual grit particles of the wheel are 
fractured and thus sharpened. If a single-point 
diamond is replaced by a CDP tool, the grinding 
wheel is usually given freer cutting action and will 
produce more pieces per dress with the same 
dressing cut. With CDP tools, there are many 
diamond points so that dressing traverse speed can 
be high. 

Since there are many layers of diamond points 
which can be used before the tool is worn out, 
CDP tools have long life. Long tool life means less 
down time. Also, CDP tools are often used in a 
single position throughout their productive lives. 

In the actual production of the cemented diamond 
particle material, there are several conditions which 
must be met. Diamond particles must be of the 
same quality as those used for single-point tools. 
Inferior grades decrease tool life and are not 
economical. Particles must be uniformly distribu- 
ted throughout the metal matrix. Poor distribution 
makes the dressing characteristics of the tool vary 
with time and causes a loss of grinding form. Par- 
ticles must be chunky rather than elongated. 

The metal matrix must be capable of holding the 
diamond particles securely without attacking them 
during the manufacturing process. The metal 
matrix material must be soft enough so that it can 
be abraded, allowing the diamonds to protrude 
slightly from the surface of the tool, but should be 


hard enough to maintain its shape. 


Dressing Flat Surfaces: The most prevalent 
use of CDP tools is in the field of thread grinding. 
Fig. 3. Reason for their adoption is their demon- 
strated ability to dress the grinding wheel in such 
a fashion that sharp roots c:n be consistently ob- 
of this is that the 
CDP dressing action results in fracturing of the 


tained. A possible explanati: 


individual wheel grit particle. It is also feasible to 
dress a sharp root flat using the CDP tool. Long 
wheel life results since light dressing cuts, less than 
0.0005 inch give a free-cutting wheel. 

Tools with a flat dressing surface are used to 
dress wheels for the production of parts with good 


surface finishes. Since the individual grain of the 
grinding wheel is fractured, good surface finish is 
achieved on a wide variety of internal and external 
grinding operations with few dressings per shift. 
In one case, it is reported that dressings per shift 
were reduced by 600 percent when using a CDP 
tool instead of a conventional single-point diamond. 
Sharpness of the fractured grain insures good cut- 
ting characteristics for the wheel, and the relative 


flatness of the grain results in good surface finish. 


Dressing Formed Surfaces: The possibility of 


using a shaped CDP tool to dress a form in a 
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0.001" dressing cut 
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/_Wheel grit 
80 mesh 
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Diamond particle— 
40 mesh . i 








Fig. 2. Schematic diagram showing relative sizes of 
diamond dressing particle and wheel grit. 


a 

Fig. 3. CDP tools for thread grinders. Tool on left 
is for Ex-Cell-O 3-way dresser and tool on right is for 
Ex-Cell-O universal cam type dresser. Diamond par- 
ticle coating is approximately 4 inch long. 


grinding wheel has merit where a contour dresse! 
is undesirable. Large diamonds lapped to the form 
are sometimes used for this purpose but manufac- 
turing and diamond costs are high. To do this 
operation more economically, a CDP tool, Fig. 4, 
has replaced a lapped single-diamond tool of the 


same form. In ithe manufacture of the CDP tool, 











the head containing the diamonds takes the shape 
of the formed mold in which it is made. Bruting 


and lapping normally associated with shaping a 

: i | pping ping 
18 large diamond is unnecessary or of minor im- 
alo e 5 portance in preparing CDP tools. 
<a 180° ball radius 


; CDP Wheels: In devising grinding machines 





for automatic operation, it is desirable to have the 
diamond dressing device maintain its shape during 
long periods of use. One way to do this is to use 


many diamond dressing points rather than one or a 








few. Thus, the wear on the diamond is distributed 

over many points and the dressing device will 

maintain shape for a long time. One simple way 

to do this is to use a CDP diamond wheel. The 

CDP diamond wheel should be separately driven, 
Inclusive on metal Figs. 5 and 6. 








CDP Blocks: An interesting application of the 
s gk 
— Yao" 45 chamfer wheel on a surface grinder with the use of a CDP 





CDP material has been in the shaping of a grinding 


< 


block, which has the shape of the form to be 





ground. An application using this principle is in 
Fig. 4. Drawing of a shaped CDP tool for dressing 


the grinding of V-notches in hard-steel specimens 
a form in a grinding wheel. 


for Charpy impact testing, Fig. 1. In the sequence 
of operations, the CDP block is placed in the 
holder in such a position that the notch containing 
the diamond particles is exactly aligned with the 
place where the notch is to be ground in the 


specimens. The worktable is passed back and 


" : ; ; 
1/32 from hole forth and dressing of the wheel is automatically 


accomplished with each pass. The setup insures 
that the finished notch will have the same contour 
as the dressing tool. In this operation the depth of 
cut is 0.0005 inch and a generous supply of coolant 


is used. Over 500 specimens have been notched and 





held within the standard limits set on the V-notch 


without any noticeable wear on the diamond block. 





Summary: It is felt that sufficient progress has 
been made in the use of CDP tools and wheels for 


the dressing of grinding wheels to warrant addi- 


. _ , —— — : tional research and development. Wheels dressed 
t-, 5 CDP = ssi sles P indi ‘ ‘ ; 

Fig. 5 DP wheel for dressing sides of a grinding by CDP and by single-point tools should be care- 
wheel for use on Jones and Lamson form grinder. 2 ; . ; . 

fully examined. Design and action of dressing de- 


vices should be reinvestigated with the thought of 





taking full advantage of multiple diamond point 
dressing. The development of CDP tools has and 
will find use in a great many applications, but they 
will not replace many of the standard diamond tools 
in use today. However, it is felt that CDP products 


will result in expanded use of diamond dressing in 





grinding and in replacement by grinding of some 


machining operations. 
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Assistant Editor 


_ HANDLING plays an important role in 
industrial economy. Efficiency of mass production 
depends on the system selected for transfer of parts. 
Increases in production invariably follow improve- 
ments in methods of handling the parts involved. 
Growing competition in the appliance industry 
has added impetus to research and development 
being carried on at the Hotpoint refrigerator plant 
at Cicero, Illinois, toward optimum efficiency in 
handling. Continuous advances require extensive 
planning and detailed study to devise and build a 
system that will function economically, consistently 


and accurately. 


Tool Engineers’ Responsibilities 


More and more responsibility is placed on the 
shoulders of the tool engineer in program planning. 
He must visualize complete operation sequences 
and the processes required in such sequences. To 
reduce manufacturing costs, the materials handling 
system must be increasingly mechanized with 
greater emphasis on higher production and more 


automatic 


plans are developed with an outlook of meeting the 


keen competition in this field. 


New equipment must be selected, analyzed and 
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plant efficiency. increased 


by mechanizing materials handling 


operations. Both present and future 














Representative of facilities visited in the 
ASTE tour program is the refrigerator plant 
of Hotpoint Ine. in Chicago. This installation 
provides an outstanding example of the func- 








tion of manufacturing engineering in de- 





veloping a new approach to increase produc- 





tion with the use of advanced methods of 





transfer and more automatic operations. 
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Tangent bender incorporating resistance welder used 
in forming evaporator. Belt conveyor on left carries 
components to next work station. 
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effectively utilized. Everything is done to reduce 
the physical handling of material within the plant. 
Removing the factor of fatigue also makes it easier 


for employees to do an efficient job with less effort. 
Basic Requirements 


An efficient production plan consists of the pro- 
curement of raw materials and supplies, scheduling 
of materials to appropriate points in the processing 


plant, actual processing, scheduling to assembly 


lines, and storing or shipping the end product. 


Unless production is planned with care, stocks will 
accumulate in unwieldy quantities at certain points 
in the plant while other divisions may be delayed 
by shortages of perhaps small but important items. 

Flow control, where it is applicable, can be a 
major factor in increasing production. Processing 
must be progressive and continuous progressive 
in the sense that the work advances from stage to 
stage and continuous in the sense that it is never 
interrupted in its straight-line flow. 

\ good transfer system is one element necessary 
for the efficient movement of parts through numer- 
ous work stations and a variety of operations. A 


conveyor system in a plant may be sufficient for 


Liners arranged on specially designed hangers passing 
through line of infrared lights used for drying. 
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present-day needs but increased production quotas 
could make it inadequate. 

The Hotpoint refrigerator plant occupies approx- 
imately 1,000,000 sq ft of floor space. Throughout 
the entire area, 9.8 miles of conveyors move, carry- 
ing parts and subassemblies through to final assem- 
bly. Four types of conveyors are used: namely, 
chain, belt, roller and slab. In one section of the 
building over 27,000 ft of conveyors cover one acre 
of ceiling space. Conveyors travel at various levels 
from floor level up to a height of three stories in 
as many as seven different levels. Where overhead 
systems are used, component parts are suspended 
from overhead monorail tracks on steel arm carriers 
which move them through operations at a height 
convenient for the assemblers. There are 114 mo- 
tors, ranging in size from 1 to 714% hp, providing 
the power that enables Hotpoint to produce a re- 


frigerator every twenty seconds. 


Layout Requirements 


There are two sections of the plant and each is 
housed in a separate building. One is for the fabri- 
cation of refrigerator shells, doors and food com- 
partments. the other for the manufacture of 
component parts, final assembly, inspection and 
packaging. 

The fabricating plant is laid out north to south 
with four separate production lines, one for cabi- 
nets, one for doors, one for food compartments and 
one for miscellaneous small parts. This allows the 
company to make each major part in an inline 
process. The flow of material on each section or 
line is carried on floor-mounted roller conveyors. 
Each line is complete in that all operations, shear- 
ing, forming, welding and inspecting are completed 
without being removed from the general line of 
flow of the conveyors. When one section of a pro- 
duction line breaks down, the flow of material can 
be rerouted through standby machines by portable 
motor-driven conveyors without changing produc- 
tion scheduling. Each roll conveyor line is approx- 
imately 190 ft long and progresses through 8 work 
stations. 

After fabrication, the liners are passed through 
an automatic spray pickling process, placed on an 
overhead chain conveyor and passed through vitre- 
ous enameling and infrared drying. The liners are 
then removed from the firing chain and placed on 
a transport conveyor. They are carried to a height 
of 75 ft and transported to final asnembly in the 
main plant across the street. The transport conveyor 
from enameling to the final assembly area is 2378 
ft in length. 

\ storage conveyor provided for finished liners 
is used for scheduling purposes. The conveyor has 


a drop in the vitreous enamel department at the 
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same location where the liners are placed on the 
transport conveyor. Another drop is located in the 
assembly plant. This operation permits the enamel 
department to operate on an odd shift basis without 
extra handling. If final assembly is down, the liners 
can be placed directly on the storage conveyor. 

Hangers used on the liner transport and storage 
conveyor are designed to take both liners and pans. 
In transporting either item, one does not interfere 
in any way with the other. Actually, two separate 
conveyor systems are thus merged into one. 

Refrigerator doors and cabinets are passed 
through a six-stage washing process consisting of 
an alkali wash, hot water rinse. cold water rinse. 
phosphating, cold water rinse. chromic-acid rinse 
and then into a drying oven. This is followed by 
transporting the parts through primer coating and 
infrared drying. The conveyor. which carries both 
doors and cabinets simultaneously, is now inverted 
by means of a specially designed conveyor screw. 
While in this position, the parts are automatically 
transferred to a grouping conveyor. A space of 4 
inches is allotted between door and cabinet to allow 
freedom for painting of all surfaces. 

Of design interest here is the fact that component 


parts of a single refrigerator are placed together 


(right) Grouping conveyor transporting cabinets and 
doors through electrostatic painting process. 


(below) Refrigerating unit being submerged in water 
test tank. Conveyor dips down into tank, top right, 
proceeds through viewing station and raises unit to 
pass through automatic dryer. 


on each carrier so that painting application will 
match. Painting is accomplished with an electro- 
static process. While on the grouping conveyor, 
the parts are grounded. The paint particles are 
charged with 90,000 to 100,000 volts of electricity 
and sprayed from bell-shaped spinners that rotate 
at a speed of about 900 rpm. The particles, being 
charged, are attracted to the grounded doors and 
cabinets. Small parts such as hinges that would be 
blown off this grouping conveyor, are processed in 
adjoining spray booths. 

Designed into the conveyor system at various 
points are washers that clean each carrier after the 


part being transported is removed or transferred 


to another line. These washers are an important 


part in keeping the conveyor system from clogging 





and surfaces building up after passing through 


numerous painting or other chemical operations. 
After enameling, the parts are transferred from 
the grouping conveyors back onto the transport con- 
veyor for movement to final assembly. At this 
point, a subconveyor is integrated into the main 
line to carry the parts into a section of the main 
plant where insulation is installed. This sub- 
assembly line increases the speed of flow of ma- 
terials while reducing over-all time of assembly by 
removing this secondary operation from the final 
assembly area. While the cabinets‘ are being in- 
sulated, the doors move up for the addition of such 
component parts as hinges, handle, etc., and then 


both units merge into the main assembly line. 
Engineering Coordination 


The main overhead conveyor for the assembly of 
condensers and evaporators is 7650 ft long and 
carries all component parts. With a capacity of 


2868 units spaced 32 inches apart, it is possible to 


Charging refrigerating 
unit with oil and freon. 
Carrier design insures 
accessibility combined 
with rigidity. 


Condenser being 
mounted on _ bracket 
holding refrigerating 
unit. 


assemble 190 units per hour on this continuous 
chain type conveyor. The line moves directly into 
component part departments instead of bringing 
the parts out to the line. This plan was devised to 
minimize trucking or handling of parts in the 
assembly area. 

Production supervisors and production control 
departments do not have to contact any other de- 
partment in meeting main assembly line schedules. 
Each section is a separate department and each is 
responsible for its component part. 

The conveyor plays an important role in the 
assembly of the mechanical parts or components 
of the refrigerator. Each unit is assembled, tested 
and then added to another subassembly until the 
complete unit merges into the final assembly area. 
With the movement of materials instead of per- 
sonnel, production flow is greatly accelerated with 
engineering coordination and advanced technical 
research, down time in these operations is reduced 
to a minimum. 

Progressing from the evaporator fabricating 
section where the evaporator is placed on specially 
designed carrier arms, the conveyor moves into the 
condenser and frame-mounting sections and into 
the section where the heat exchanger and other bits 
of tubing are added. Joints are then silver soldered, 
but before the last joint is soldered, dry air is forced 
through the entire system at a controlled pressure 
to test for restrictions. 

When the last joint is soldered, the unit is again 
charged with high-pressure dry air. The conveyor 
then drops down and submerges the completed 
assembly in a filtered-water leak test tank for 90 
seconds. The tank is approximately 12 ft long, 4 
ft wide and 8 ft high. The two side walls are of 
glass to enable observation of air bubbles rising 
from a unit and denoting leaks. Viewing operators 


report leaking units to a station several yards down 





the conveyor line where necessary corrections can 


be made without stopping production. 


Subassemblies are important in this line as each 
section must fall into place as the carrier passes 
through each work station. Minor holdup here 
would break the constant flow. More and more 
time is being spent in analyzing operations and de- 
signing new methods and equipment to assure un- 
interrupted production. 

Passing through the leak-detecting tank and the 
air-drying process, the unit is next transported t 
virtually the most critical process in the plant 
dehydration. This removes all residual moisture 
that may be present. To accomplish this, the mono- 
rail rises to a balcony overlooking the assembly 
area. The unit remains on the conveyor as it passes 
through the dehydration process. Four units are 
attached to each evacuating cart as it passes through 
the dehydration oven. Vacuum carts travel under- 
neath the oven on a separate roller type conveyor. 
Kighty-two vacuum carts are used in the system. 

After dehydration, the unit, with sealed-in vac 
uum, continues on the same transport conveyor 
through a hood containing helium gas and into a 
section where two mass-spectrometers indicate 
leaks, if any, in a unit by the detection of the 
presence of helium gas. The next work stations 
charge the unit with oil and freon. 

Moving to an automatic dip tank, the unit is 
painted, moved up for wiring harness attachments 
and subassembly parts and into the unit test room. 
Unit testing of 150 units an hour is accomplished 


(below) Slab conveyor for door assembly. Operation- 
al height reduces fatigue. 


(right) Final assembly slab conveyor. Subassembly 
components are being transported to the final as- 
sembly area, top right. 


without removing them from the carriers of the 
transport conveyor. 

The final assembly line is a slab conveyor, 565 ft 
long and approximately 18 inches above floor level. 
Major and minor subassembly conveyors deliver 
component parts at various stages along the main 
assembly line. Smoothness of operation is denoted 
by the lack of congestion in this area. 

Incorporated in the final assembly is another leak 
test to check the sealing of the door and cabinet. 
and a sound booth checking operational noises. With 
the okay of final inspection, the completed unit 
passes from the slab conveyor onto a roller con- 
veyor, moves through packaging and into the 


warehouse for storage and future shipment. 
Future Developments 


The entire system of materials handling at Hot- 
point is geared to increase mechanization as much 
as possible. Manufacturing engineers are constantly 
working on methods of improving the conveyor 
system. Mechanized handling means greater pro- 
duction with more automatic operations. 

Of primary importance is the coordination be- 
tween engineers and the various department heads 
in planning future improvements. An active pro- 
gram is now being carried out for evaluating manu- 
facturing methods with respect to material handling 
with the goal of attaining more automatic opera- 
tions in the future to enable the company to produce 
a better product at lower cost. 





cuts cost and time 


during jig former fabrication 


By K. H. Boucher 


Chief Tool Engineer 
Santa Monica Div. 
Douglas Aircraft Co., Inc. 
Santa Monica, Calif. 


J IG FORMERS USED in the aircraft industry to hold 
component parts in position for accurate assembly, 
must be fabricated to closer tolerances than those 
of the assembly they will position. Normal practice 
in fabricating such formers is to use steel shapes. 
such as angles or bars, and bend or machine them to 
the desired contour. Great care must be taken to 
hold the precise tolerances necessary. 

Considerable monetary and time savings are 
realized through the use of a blend of epoxy resin. 
This resin is nonsagging and can be applied to the 
gap between a roughly formed steel shape and a 
master plaster pattern, Fig. 1. Precise metal shap- 


ing is not required because gaps up to *4¢ inch 
wide can be filled by the resin. 

The resin is mixed in batches of one or two gal- 
lons, placed in polyethylene containers and quick 
frozen to —90 F in a bath of dry ice and alcohol. 
After ten minutes in the bath, chemical reaction is 
arrested and the container can be stored at —10 F 
until required. Working life of the mixture out of 
storage is approximately two hours. 

Before the resin is applied, the plaster pattern 
is treated with a parting agent and the roughly 
formed metal guide is fastened in position. The 
disposable polyethylene container is placed in a 
gun and the resin expressed through the nozzle by 
regulated air pressure. The cavity between the steel 
form and the pattern is filled to overflowing and 
the surplus resin is scraped away, Fig. 2. After a 
six-hour cure at room temperature, the new former 
is removed from the master pattern and is ready 
for use. 

Versatility of epoxy resin with regard to ap- 
plication, greatly decreases fabrication time of jig 
formers. Repeated precise machining operations, 
required when metal formers are used, are all but 


eliminated, resulting in substantial savings. 
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Fig. 1. Air pressure forces the resin between the 
roughly formed steel shape and a master plaster pat- 
tern. 


Fig. 2. The surplus resin is removed before allowing 
the mixture to harden at room temperature. 
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surtace finish 


and stylus instruments 


Based on ASA B46.1—1955 and Appendixes 


‘ 
Pidieieiiade AND ROUGHNESS are relative terms. 
Identical surfaces may be considered smooth for 
one purpose and rough for another. In the mechan- 
ical field comparatively few surfaces require any 
control of smoothness beyond that afforded by the 
processes required to obtain the necessary dimen- 
sional characteristics. Control of the surface rough- 
ness of such nonworking surfaces as the walls of 
transmission cases, crankeases or differential hous- 
ings is seldom necessary except for process control 
or appearance requirements. However, to obtain 
optimum mechanical performance, working surfaces 
of bearings, pistons and gears should be controlled 


elosely. Since unnecessary surface controls may 


increase production costs, surface characteristics 
should not be controlled on a drawing or specifica- 
tion unless such control is essential to the appear- 
ance or performance of the product. Control of 
surface finish depends, in large measure, on correct 
use of instruments whose characteristics and limita- 
tions are known. 


Production Surfaces: The accompanying ta- 
ble shows the typical range of surface roughness 
values which may be obtained by various produc- 
tion methods. The ability of a processing operation 
to produc e a spec ific surface roughness depends on 


many factors. In surface grinding, for example. 


Surface Roughness Produced by Common Production Methods 


Machined and 
Abraded Surfaces 1000 500 250 125 
Saw, Torch Cut 
Turn Mill ,Bore 
Drill 
Ream 
Grind 
Hone 
Polish inish 


Surfaces Produced 
by Other Methods 


Sandcasti 


Permanent Mold Casti 
Die Casti 
Rolled and Cold Drawn 
Extruded 

Coated 


250 125 


32 i6 


Crosshatching indicates 
less frequent application 


Surfaces depend on 
surface finish of die 


32 16 


Roughness (microinches, A A) 
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the final surface depends on the peripheral speed 
of the wheel, speed of traverse, rate of feed, grit 
size, bonding material and state of dress of the 
wheel, amount and type of lubrication at the point 
of cutting, and physical properties of the piece be- 
ing ground. A small change in any of these factors 
can have a marked effect on the surface produced. 
The values shown on the chart should be consid- 
ered flexible, not hard and fast limits. 


Control Procedures: Several procedures for 
the control of surface roughness under production 
conditions are available. Production may be es- 
tablished and controlled by the appearance or feel 
of the surface, with or without comparison with 
specimen surfaces, or by instrument reading, with 
or without comparison with specimen surfaces. 
Instruments permit the accurate measurement of 
surfaces obtained in production. Precision refer- 
ence specimens provide an accurate means of cali- 
brating the measuring instruments. 

In addition to these methods of control and in- 
spection, the use of pilot specimens may be expedi- 
ent for large-scale production. Such specimens are 
actual production piece parts which have been 
definitely established as conforming to specified 
surface requirements by careful checking on instru- 
ments calibrated with precision reference speci- 
mens. If control is necessary at more than one 
station, sample specimens may be cut into the re- 
quired number of pieces. If large quantities are 
required, electroformed or plastic relerence speci- 


mens may be satisfactory. 


Stylus Type Tracer Instruments 


Although a number of instruments for measuring 
surface roughness have been devised, the large ma- 
jority of instruments in use depends on electrical 
amplification of the motion of a stylus perpendicu- 
lar to the surface over which the stylus is traversed. 
This motion is translated into a meter reading pro- 
portional to the average roughness. In order to 
reduce confusion caused by lack of consistency in 
numerical evaluation of surface roughness, specifi- 
cations related to the design and use of stylus type 
tracer instruments have been established. 


Stylus Design: Stylus dimensions determine 
the smallness of the irregularities which will be 
included in a measurement. Experiments have 
shown that stylus tip radii have little effect on 
measured roughness values until a radius of about 
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500 microinches is exceeded. As this radius is in- 
creased, errors in measurement gradually become 
larger. Accordingly, other radii are used only in 
unusual circumstances, where the 500-microinch 
radius may not provide the information desired. 
When other radii are used, they should be chosen 
from the series 100, 500, 5,000 and 50.000 micro- 
inches. 

The tip radius for an instrument in satisfactory 
condition should be within 30 percent or 100 micro- 
inches of the nominal value, whichever is greater. 
Since styli with radii of 500 microinches or less 
are subject to wear and mechanical damage even 
when made. of the best available materials, it is 


important that frequent checks of the stylus be 


made. Cone-shaped styli with tangential spherical 


tips are considered standard. The nominal included 
angle of the conical stylus should be 90 degrees. 
For special applications, however, a chisel point 


may be desirable. 


Stylus Force: If stylus force is too great, it 
will plow through surface irregularities rather than 
follow them. For the standard tip radius of 500 
microinches, stylus force should not exceed 2.5 
grams at any point within the displacement range 
of the stylus. For special tip radii, the maximum 
force in grams should not exceed 0.00001 times the 
square of the tip radius in microinches. The mini- 
mum stylus force should be sufficient to maintain 
contact with the surface under all conditions. 

The specified values of stylus force will enable 
roughness measurements to be made accurately on 
all but the softest materials, while still allowing a 
reasonable speed in moving the stylus over the 
surface. On soft materials, it may be found that the 
stylus makes a visible mark as it is being used. 
Such a mark does not necessarily mean that the 
measurement is incorrect. In extreme cases it may 
be desirable to make supplementary measurements 
by other methods. In this way, it is possible to 
make sure that the penetration of the stylus into 
the material is small compared to the dimensions 


of the irregularities being measured. 


Tracer Head Supports: A convenient means 
of providing a referenle surface against which to 
measure stylus movement is to support the trace1 
containing the stylus on skids having large radii 
compared to the height and spacing of the irregu- 
larities being measured. If the skids have appreci- 
able vertical displacement in moving over a sur- 
face, this will be added to or subtracted from the 
stylus movement, and an erroneous measurement 
will result. If skids have radii in the direction of 
the trace of at least eight times the roughness- 
width cutoff of the instrument, this difficulty will 
be avoided. If skid radii smaller than eight times 


cutoff are used, the long wave-length response of 
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Ratio of Stylus- Tip Radius to Surface Roughness, AA 


Stylus calibration curve used to 


indicate the relation between stylus 


radius and the error in meter reading on any precision reference system. 


the instrument may be affected. The radius in a 
plane perpendicular to the direction of the trace 
may be of any value to suit the application. 

The skids normally supplied with conventional 
stylus type instruments have too small a radius to 
provide accurate readings on surfaces rougher than 
500 microinches, AA (arithmetic average). In 
some cases, smaller skids must be used because of 
space limitations of the surface being measured. 
In such cases, measurements will generally be cor- 
rect on all but the rougher surfaces. 

The skids or pickup support and the stylus should 
be in line either in the direction of motion or per- 
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pendicular to the direction of motion, or both. The 
arrangement of skids. or of external reference 
sources if no skids are used. should be such as to 
constrain the pickup to move parallel to the nom- 
inal surface being measured and to exclude vibra- 
tion effects. 

In measuring surface roughness in small holes. 
slots and recesses, and on short shoulders, gear 
teeth and thread surfaces, the geometry may not 
permit the use of skids to support the tracer. In 
such cases. the tracer body is supported and moved 
by a piloting slide, and the tracer stylus is mounted 
at the end of a suitable beam. 





Sampling Length: Since most surfaces are not 
uniform, differences in instantaneous average read- 
ings will occur. A sufficient length of surface must 
be traversed to ensure that the reading is charac- 
teristic of the surface. To provide full readings 
with specified response times for continuously av- 
eraging type instruments, the length of trace (sam- 
pling length) used for any given measurement 
should not be less than 20 times the roughness- 
width cutoff value. For instruments having meters 
which indicate integrated roughness over a fixed 
length of trace, the sampling length should be at 
least five times the roughness-width cutoff value. 
When surfaces are not large enough to permit the 
recommended minimum sampling length, the read- 
ings may not be the actual roughness of the surface 


but may be useful for comparative purposes. 


Checking Stylus Radius: As already noted, 
the stylus radius should be within 30 percent or 
100 microinches of its nominal value, or erroneous 
instrument readings may result. Different methods 
of checking stylus radius are used, depending on 
whether or not the instrument used is adjustable. 
Both methods presuppose that the instrument under 
test is linear and in good operating condition. 
Determination of the stylus radius can be accom- 
plished by use of precision reference specimens. 

In order to determine stylus radii, instruments 
with adjustable sensitivity are first adjusted to in- 
dicate the correct value of a rough precision refer- 
ence specimen on which any stylus radius error 
will have little effect. For a 500-microinch or 
smaller stylus radius, a specimen of 100 micro- 
inches or more is suitable. A reading is then taken 
on a fine precision reference specimen without re- 
adjustment of the instrument. For a 500-microinch 
stylus radius, the roughness of the specimen used 
for this second operation should be 20 microinches 
or less. For styli of smaller radii, finer specimens 
should be used to accentuate the errors introduced 
by the stylus radius. 

The effective stylus radius may then be found by 
reference to a curve supplied with the precision 
reference specimens. This curve shows the relation 
between the meter reading on the finer specimen 
and the stylus radius. The effective stylus radius 
will be that corresponding to the meter reading 
noted. 

A similar method uses the standard stylus cali- 
bration curve shown. The relation between stylus 


radius and the error in meter reading on any pre- 


cision reference specimen is shown by this curve. 
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The vertical scale is the percentage error in meter 
reading, i.e.. it is LOO times the difference between 
the roughness of the precision specimen and the 
indicated roughness, divided by the roughness of 
the precision specimen. The horizontal scale is the 
ratio of the effective stylus radius in microinches to 
the average roughness height of the precision 
specimen. 


EXAMPLE: Determine actual tip radius of stylus with 
a nominal radius of 500 microinches when used on an 
adjustable instrument. 

SOLUTION: Adjust meter reading to conform to known 
value of precision roughness specimens with roughness 
of 100 microinches, AA, or greater. Without further 
adjustment, take reading on specimen with known 
roughness of 20 microinches, AA. On this example, a 
reading of 16 microinches, AA, indicates reading error 
of 20 percent. From value of 20 percent on vertical 
scale of calibration curve, read across to curve and 
down to ratio of 32. Actual tip radius would therefore 
by 32 times 20 or 640 microinches. 


Errors resulting from the use of a stylus of 
known radius may be found with the calibration 
curve. In the case of a 500-microinch stylus operat- 
ing on a 20-microinch specimen, the ratio of tip 
radius to specimen roughness is 25. For this ratio, 
the curve indicates a 12 percent error. Accord- 
ingly the meter would be expected to read 2.4 
microinches low, or about 17.6 microinches. 

When it is necessary to check stylus radius on 
instruments which are not adjustable, readings are 
taken on rough and fine precision reference speci- 
mens. The reading obtained on the fine specimen 
is multiplied by the ratio of rated roughness to 
instrument reading on the rough specimen. The 
resulting value is used as a corrected reading for 
the fine specimen, and the stylus radius correspond- 
ing to it is determined from the calibration curve. 

In general, the effect of stylus radius is less pro- 
nounced on machined surfaces than on equivalent 


precision reference specimens. 


Interpretation of Readings: An instrument 
should not be expected to indicate the true rough- 
ness on a smooth precision reference specimen. It 
should read this value less the error caused by the 
stylus radius. With an adjustable-gain instrument, 
the gain should not be altered to read the nominal 
value of the reference surface, but allowance should 
always be made for the effect of stylus tip radius. 
If a stylus radius larger than the allowable limits 
is found, the stylus should be replaced. If an in- 
strument with an oversize stylus is adjusted to read 
the rated roughness of the precision reference speci- 
men, erroneous readings will result. In using the 
procedure outlined, care must be taken that the 
roughness-width cutoff of the instrument is not less 
than 0.010 for use on the precision reference 
specimens. 
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TUL 
MEDALS 


Four Gold Medal Awards for outstanding contributions in the field of tool 
engineering were presented again this year by the American Society of Tool 
Engineers. Dr. Harry B. Osborn, Jr., retiring ASTE president, made _ the 
presentations March 22 at the annual membership banquet in Chicago. 

The medals are given annually to promote the science of tool engineering 
and encourage contributions in the immediate and related fields covered by the 
activities of the Society. The awards and their recipients are: 

{STE Progress Award, for engineering accomplishments in the field of 
manufacturing techniques and production methods, to James H. Kindelberger, 
chairman of the board and chief executive officer, North American Aviation, 
Inc. 

{STE Gold Medal, for outstanding service through published literature, 
technical writings or papers, to Professor Orlan W. Boston, chairman of the 
department of production engineering, University of Michigan. 

Joseph A. Siegel Memorial Award, perpetuated by past presidents in memory 
of the first ASTE president, for contributions through leadership, support o1 
acts of timely benefit to ASTE, to Past Director Edward W. Ernst. 

{STE Engineering Citation, for unusual skill in development of tool engi- 
neering principles, to Ralph E. Cross, executive vice president, The Cross 
Company. 

The ASTE Honor Awards Committee, which made the selections, is made 
up of the nine past presidents who are oldest in terms of office. Walter f 
Wagner is chairman of the 1955-56 committee, with Frank W. Curtis as vice 
chairman. Other members are D. D. Burnside, C. V. Briner, A. H. d’Arcambal, 
R. H. Morris, J. R. Weaver and A. M. Sargent. 





ASTE Progress Award 


presented to James H. Kindelberger 
chief executive officer, 
North American Aviation, Inc. 


Chief executive of a leading aircraft manufacturer 

lifelong leader in the development of civilian and military 
aviation . . . expert in originating advanced techniques 
for economies and simplification of plane production . . . 
recipient of highest government civilian service awards. 


A man who has devoted his life to turning out better and 
faster planes for the U. S., Mr. Kindelberger has produced 
more planes than anyone else in the world. Among his 
“babies” are the P-51 Mustang, the B-25 Mitchell bomber, 
the F-86 Sabre jet and the F-100, first jet combat plane able 
to go through the sound barrier in level flight. 

Mr. Kindelberger, who learned to fly in World War I, 
started as a draftsman with the Glenn L. Martin Company, 
then switched to Douglas Aircraft Company as vice president 
and chief engineer. In 1935 he took over as president of 
North American Aviation, Inc., becoming chairman of the 
board and chief executive officer in 1948. 

An expert in aviation mass production methods, he has 
advised the U. S. Government in many capacities, was 
awarded the President’s Certificate of Merit and the Air Force 
Exceptional Civilian Service Award. 


ASTE Gold Medal 


presented to Orlan W. Boston 
chairman, production engineering department, 
University of Michigan 


Eminent educator in production engineering . . . influen- 
tial advocate of the industrial importance of tool engi- 
neering principles . . . internationally recognized for his 
many outstanding contributions of technical articles, 
textbooks, and reports in the fields of metal processing 
and production methods. 


Author of several books and more than 200 papers and 
articles dealing with metal processing, Prof. Boston has won 
international notice in the technical publication field. Dis- 
semination of knowledge of cutting and machine tools and 
allied subjects has been his lifelong interest. 

Prof. Boston was instrumental in setting up at the 
University of Michigan a curriculum in production engi- 
neering, the first leading to a Bachelor of Science and 
Master of Science at a large engineering school. 

He has been associated with the University of Michigan, 
his alma mater, since 1921, becoming full professor in 1926, 
and chairman of the department of production engineering 
in 1951. Throughout his career, Prof. Boston has worked 
to advance the professional standards of tool engineering 
and to establish engineering curricula in the field. 
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Joseph A. Siegel Memorial Award 


presented to Edward W. Ernst 
past director, ASTE 


Society Life Member . . . contributor of his immeasurable 
time and abilities to the Society's technical growth and 
prestige . . . leader in early establishment of effective 
standardization practice . . . inspiring founder and 
administrator of ASTE book publishing activities. 


Chairman of the Society's Handbook Committee during 
the crucial five years leading up to publication of the “Tool 
Engineers Handbook,” Mr. Ernst has given unstintingly of 
his time and efforts since he became chairman of ASTE’s 
newly founded Schenectady chapter in 1938. 

Awarded a life membership for his contributions to the 
Society, he has also served twice on its National Board of 
Directors and been chairman of the National Standards 
Committee. 

Mr. Ernst started with the General Electric Company as 
an office boy in 1911, but soon became a machine apprentice. 
After gaining wider experience with other firms, he returned 
to General Electric and was shortly made foreman, then 
superintendent of the punch press, tool, die and gear de- 
partment at Schenectady. He is now specialist in machine 
tool equipment at Appliance Park, Louisville. 


ASTE Engineering Citation 


presented to Ralph E. Cross 
executive vice president, 
The Cross Company 


Pioneer and leader in the development and application of 
automation principles to machine tools and manufactur- 
ing processes .. . His advocacy of continuous integrated 
in-line production has accelerated its recognition as a 
major advancement in tool engineering. 


For more than 20 years Mr. Cross has been in the van- 
guard of the vital trend toward more and more automation. 
Mass production industries all over the world have benefited 
from transfer machine and other automatic devices which he 
pioneered. 

In recent years he directed the development of many 
“firsts” such as a cylinder head line with automatic banking 
between sections and an electrical memory unit for pro- 
gramming tool changes. 

On loan to the Department of Commerce in 1954, he was 
responsible for the mobilization preparedness of equipment 
and transportation industries. As a consultant to the As- 
sistant Secretary of the Air Force for Materiel, he is 
directing the development of a defense reserve of machine 
tools for the Air Force. 
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State University of lowa 
and Purdue University 
to Host Tool Engineers 


With spring comes the traditional and popular 
ASTE educational activity, the on-campus confer- 
ence. Two are scheduled for the month of April 
on consecutive week ends when the State University 
of lowa stages its second on April 21, and Purdue 
University holds its fourth such annual event on 


April 28. 


State University of lowa 


‘Automation for Small Industry” will be the 
theme of lowa’s April 21 conference. Co-sponsored 
by the university's Mechanical Engineering Depart- 


ASTE, the 


fundamentals of low volume. low cost. low invest- 


ment and conference will stress the 
ment automation and mechanization, not the “super 
colossal” installations. 


Components of automation—basic operation, 


transfer, gaging control, etc.—will be discussed 
individually, then integrated as a complete system. 

Other cooperating organizations will be the In- 
Quad 


dustrial Engineering Association of Iowa, 
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Tooling demonstrations utilizing univer- 
sity engineering facilities, as pictured at 
left, are an important phase of on-campus 
conference programs. 


City Association of Industrial Engineers, the Missis- 
sippi Valley chapter of the American Institute of 
Industrial Engineers, the American Society for 
Metals and the student chapter of American Society 
of Mechanical Engineers. 

Featured speakers will include representatives of 
Warner & Swasey Co., 
Buick Motor Division, Snyder Tool & Engineering 
Co., Michigan Drill Head Co., Mead Specialties 
Co., and the State University of lowa. 


Micromatic Hone Corp., 


Also presented will be various company exhibits 
stressing the applications of practical automation. 

\ special program for the wives has been planned 
in cooperation with the university’s Home Eco- 
nomics and Art Department. 

Inquiries concerning registration should be ad- 
dressed to Prof. J. Wayne Deegan, Department of 
Mechanical Engineering. Engineering Bldg., lowa 
City, lowa. 


Purdue University 


Purdue’s conference on Saturday, April 28, will 
provide some timely answers to the question theme 


“What Is New in Tooling?” 


Purdue’s School of 


It is sponsored by 
Industrial Engineering and 
Management in cooperation with the Indiana Coun- 
cil of ASTE, the 
ASTE, and the Division of Adult Education. 
Registration is from 7:15 to 8:15 at Michael 


National Education Committee of 


Golden Laboratories with special tooling demon- 
strations planned for the fore part of the morning. 

Tentatively scheduled are demonstrations of 
ceramic material as a turning tool, a tool feedback 
unit. the Carboloy Machinability Computer, optical 
tooling. ultrasonic testing, turning polygon shapes 
on a turret lathe, positioning mechanisms for ma- 
chine tools, gaging and quality control, and new 
carbide grades. 

\ morning panel discussion will be devoted to 
Latest Machin- 


featuring panelists from Norton 


“Ceramics. Borides and Carbides 
ing Applications” 
Warner & Swasey Co.. 


apolis-Honeywell Regulator Co. 


Co.. Carboloy. and Minne- 
Another panel discussion is slated for the after- 
noon on the subject “Automation of Machine Tools 
Today.” 
Rounding out the day’s activities a dinner meet- 
ing will be held in the Purdue Union Building. 
McMillen, newly 


Chairman of the 


Toastmaster will be Howard C. 
elected president of the Society. 
conference is Orville D. Lascoe, professor of in- 
dustrial engineering at Purdue and member of the 
ASTE National Education Committee. 
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Chicago, Ill. March 23 (By Special Wire)—A dramatic 
and triumphant week for the American Society of Tool Engi- 
neers came to a close today when the final curtain was rung 
down on ASTE's most successful Exposition and Convention in 
history. 

Attracted by an outstanding display of the latest in 
manufacturing equipment and methods, production and engi- 
neering personnel from all over the United States, Canada 
and foreign countries attended the Exposition. 

Richard J. Daley, mayor of Chicago, in recognition of 
the importance of ASTE's 1956 Industrial Exposition and An- 
nual Meeting, proclaimed March 19-23 "Tool Engineering Week 
in Chicago." 


NATIONAL OFFICERS ELECTED 
In addition to Exposition activities, new national of- 
ficers of ASTE were elected at the annual meeting of the 
Board of Directors on March 17. President of the 33,000- 
member Society is Howard C. McMillen of Bedford, Ind. 


Serving with him are: 
Harold E. Collins of Houston, Texas, first 
vice president. 
7eorge A. Goodwin of Dayton, Ohio, second vice 
president. 
Wayne Ewing of Los Angeles, third vice president. 
H. Dale Long of Chicago, Ill., fourth vice 
president. 
John X. Ryneska of Lynn, Mass., treasurer. 
William Moreland of Ashland, Ohio, secretary. 


On orders of his physician, Raymond C. W. Peterson of 
Toledo, third vice president and national director for 1955- 
56, withdrew from his active role on the national ASTE 
scene, but will continue as director until October. 

New officers were installed by Retiring President Harry 
B. Osborn, Jr., at the annual membership banquet held in the 
Grand Ballroom of the Conrad Hilton Hotel on March 22, 


DELEGATES ELECT BOARD 
New members of the Board of Directors, elected March 22 
by the House of Delegates, are: 
John X. Ryneska of Lynn, Mass. 
Gustave (Ben) Berlien of Oakland, Calif. 
Irving He Buck of Dallas, Texas. 
Philip R. Marsilius of Bridgeport, Conn. 
Joseph L. Petz of Poughkeepsie, N. Y. 
Leslie C. Seager of Salt Lake City, Utah. 
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Incumbent directors who will serve another term on the 
ASTE Board of Directors are: 


George A. Goodwin of Dayton, Ohio. 

William Moreland of Ashland, Ohio. 

Charles M. Smillie of Ferndale, Mich. 
William A. Thomas of Windsor, Ont., Canada. 


All of the newly elected national officers were elected 
to the Board of Directors. 


As provided in the ASTE Constitution, Dr.Osborn as re- 
tiring president, automatically becomes the fifteenth 
member of the Board. 


National directors for 1956-57 will be installed and 
assume duties at the semiannual meeting in October. 


GOLD MEDALS PRESENTED 


ASTE Gold Medal Awards were presented by the Society to 
four outstanding men at the annual membership banquet. The 
ASTE Progress Award was presented to James H. Kindelberger, 
chief executive officer and chairman of the board, North 
American Aviation, Inc.; the ASTE Gold Medal was presented 
to Orlan W. Boston, chairman of the production engineering 
department, University of Michigan; the Joseph A. Siegel 
Memorial Award went to Edward W. Ernst, past director of 
ASTE; and the ASTE Engineering Citation went to Ralph E. 
Cross, executive vice president of The Cross Co. J. Fe Smith- 
son, vice president in charge of engineering for North 
American, accepted the award for Mr. Kindelberger. (See page 
125 of this issue). 


EDUCATION AWARDS ANNOUNCED 


Another highlight of convention week was the announce- 
ment of the ten winners of the 1956-57 International 
Education Award Winners by Robert E. McKee, chairman of the 
National Editorial Committee. 


Scholarships of $700 each will go to: 


Ellis Burnett, Utah State College 

Edward J. Buynacek, University of Cincinnati 
Donald A. Gutowski, University of Illinois 
Theodor W. Haiplik, University of Toronto 
Richard W. Hradek, State University of Iowa 
Richard A. Hunt, Ohio State University 
Roderick S. Hunt, Syracuse University 

Gary A. Kinemond,University of Kansas 

Alvydas A. Kudirka, University of Connecticut 
George A. Roupe, University of Missouri 


On-the-spot convention coverage will be a feature of 
the May issue of THE TOOL ENGINEER. 





CONSTITUTION APPROVED 

John X. Ryneska, national secretary of 
the Society for 1955-56, announces that 
the proposed amendments to the ASTE Con- 
stitution, recently submitted as a 
referendum to the voting members, have 
been approved by an overwhelming major- 
ity of those who voted. 

Members are requested to retain the 
copy,ddated March 1956, of the Constitu- 
tion and Bylaws sent with the ballot, 
as it is now the official document in 
which the changes are incorporated. 
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With the chartering of our 13lst chapter and a 
membership in excess of 33,000, the American 
Society of Tool Engineers continues its phenomenal 
growth—unequaled by any other technical society 
in this country. When one considers that our be 
ginning 24 years ago was on the occasion of a 
handful of men getting together in Detroit to 
discuss and share problems and experiences _at- 
tendant to the even-then need for increasing pro- 
duction and decreasing costs, we have indeed come 
a long way. 

Apart from our efforts to serve our members and 
maintain our enviable and well-deserved position 
is a technical society through the activities of our 
chapters and national committees, we are extending 
these activities in many directions for the added 


purpose of achieving undeniable professional recog 


nition for our members and the profession of tool 
engineering. To this end we must rely on top-grade 
leadership and experience, be it at the chapter or 
national level. 

Our Society continues its gratifying growth in 
size and stature for the singular reason that enough 
of these leaders have had what it takes to accom- 
plish our objectives. These men have maintained a 
consistently broad and imaginative approach to the 
many fascinating challenges that are a part of the 


operation of a technical society such as ours. This 


leadership has been important in the past and 
responsible to a large extent for our prosperity. It 
will be even more vital in the future. 

I wish complete documentation of all the work of 
our various national committees were practical for 
this report. The men who have worked on them 
deserve such treatment so that you may know what 
they have done for you and your Society. However, 
the summaries contained herein will highlight such 
activities and indicate the progress of ASTE during 


the past year. 


Membership: Most vital asset of the Society is 
its membership. Without an active and growing 
membership, the Society could not possibly work 


toward its goals of serving the profession and 


achieving public recognition for the accomplish- 
ments of its members. Within the span of twenty- 


four years the Society has grown to be one of the 
largest engineering groups in the country. Repre- 
senting 33,557 members, our roster includes 131 
chapters located in strategic industrial areas as 
shown on the accompanying map. In addition, 12 
student chapters serve the tool engineers of the 
future at our foremost educational institutions. 
Since the last Annual Meeting, seven chapters 
have been installed. These include Oklahoma City, 
East Texas, Ashtabula, Northwestern Pennsylvania. 
Centinela Valley, Monmouth, and Elkhart-Goshen. 
Also, six student chapters have been added, in- 
cluding Wentworth Institute, Franklin Technical 
Institute, City College of New York, Mohawk 
Valley Technical Institute, Lawrence Institute of 
Technology and California State Polytechnic Col- 


lege. 


Financial: Existence of the Society and _ its 
ability to perform services for its members and 
industry depend upon finances. No matter how 
worthy a program may be, it could not be carried 
out without funds to finance the necessary activi- 
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ties. The Financial Committee carefully studies 
financial trends of assets, liabilities, reserves, in- 
come and expenses. Comparing budgets and ex- 
penses for the current year with those for the 
previous year, the financial condition of the Society 
is encouragingly favorable. 

The balance sheet for Jan. 31, 1956 included in 
this report shows total assets of more than $1.6 
million, our net worth being over $1.1 million. This 
represents an increase in net worth of $11.204 
during the year. The bar charts for income and 
expense are represented on a per member basis 
and over the period of two preceding fiscal years. 
These charts are represented in this way in order to 
average the biennial Industrial Exposition on an 
annual basis. 

Based on an average membership for the two- 
year period of 31,103, services to the profession 
and to industry amounted to $44.17 for each mem- 
ber. This was accomplished with a per membe1 
investment of $7.40, representing a 600 percent 
return on each member’s investment. Compared 
with corresponding figures for the preceding year. 
the income per member increased $5.11 while the 
services increased $7.39 for an average yearly in 


crease in membership of approximately 2,500. 


Professional Engineering: This committee 
aids members interested in professional registra- 
tion and promotes professional recognition of tool 
engineering and the Society among other engineers 


and the public. Most of our chapters have organized 


PE committees and have commendable programs. 


including refresher courses, to help members im- 
prove their professional status. Such programs are 
outstandingly characteristic of ASTE because, in 
this relatively young profession, it works toward 
improving the engineering stature of all members 
regardless of educational background. 


Objectives of this committee are far reaching and 
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include: Encourage the professional growth of tool 
engineers whether they become registered or not, 
promote Society membership in the Engineers Joint 
Council, plan tool engineering courses for colleges 
and universities, encourage industry to send em- 
ployees to school, make refresher courses and pre- 
paratory courses available to members, and promote 
the recognition of the profession. 

During Engineers Week. Feb. 20-24, several chap- 
ters cooperated actively in planning and organizing 


programs for observing the week’s activities. 


Honor Awards: For the second consecutive 
year, four National Honor Awards are presented at 
the Annual Meeting to engineers who have served 
the profession of tool engineering in an outstanding 
manner. The awards are: ASTE Progress Award, 
ASTE Gold Medal. Joseph A. Siegel Memorial 
Award, and Engineering Citation. These impressive 
awards are presented to each recipient at the annual 
banquet in recognition of their contributions to our 
high standard of living. Their achievements have 
contributed to the tool engineering profession, mak- 
ing it possible to produce more goods for more 
people at lower cost. Ree ipients of the medals in 
1956 are: 

James H. Kindelberger, chairman of the board 
and chief executive officer North American Aviation 
Corp. receives the ASTE Progress Award. Mr. 
Kindelberger has been elected to this citation for 
accomplishments in the field of manufacturing tech 
niques and production methods. 

Orlan W. Boston, chairman, department of pro- 
duction engineering, University of Michigan, re- 
ceives the ASTE Gold Medal. Prof. Boston has 
earned this honor for his outstanding service through 
published literature, technical writings and papers. 

Edward W. Ernst, manager, machine tool equip- 
ment and planning, Appliance Park, General Elec- 
tric Co., is honored with the Joseph A. Siegel 








AMERICAN 


JANUARY 31, 


CURRENT ASSETS 
Cash on Hand and in Banks 
Accounts Receivable 
United States and Canadian Bonds 
Inventories 


Total Current Assets 
FIXED ASSETS 
Land 
Land Improvements 
Building 
Automobile 
Furniture and Fixtures 


Total Fixed Assets 
OTHER ASSETS 
Deposits with Others 
Travel Advance 


Total Other Assets 
Total Assets 


SOCIETY OF TOOL ENGINEERS 


BALANCE SHEET 


$ 845,329.28 
43,967.75 
461,048.00 
61,244.58 


$1,411,589.61 
$ 40,375.88 
8610.21 
131,551.02 
2'057.00 
62'838.97 

$ 245,433.08 
$ 2,521.02 
2'450.00 


$ 4,971.02 
1 661,993.71 


1956 


CURRENT LIABILITIES 


Accounts Payable Chapter 
Accounts Payable Membership Pending 
Accounts Payable Trade 

Accounts Payable Suspense 
Prepaid Advertising 
Deposits—Tool Show Registrations 
Deposits—Tool Show Space 
Accrued F. O. A. B 

Employees Pension Fund 

Accrued Agency Commission 
Award Deposits 


Total Current Liabilities 


NET WORTH 


Total Liabilities and Net Worth 


EXPENSES PER MEMBER PER YEAR*® 
(Based on fiscal years 1953-54 and 1954-55) 


BUILDING EXPENSE $ 0.53 
TECHNICAL ACTIVITIES 1.40 
PROJECTS 2.48 
FUNCTIONAL ACTIVITIES 2.15 
INDUSTRIAL EXPOSITIONS 7.73 
NATIONAL HEADQUARTERS 6.82 
THE TOOL ENGINEER 23.06 
































7,719.93 
3,546.50 
785.72 
103.99 
2,704.80 
11,600.00 
526,990.25 
750.03 
2,102.14 
1,101.00 
2,245.00 


$ 559,649.36 
$1,102,344.35 
$1,661.993.71 

















INCOME PER MEMBER PER YEAR* 
(Based on fiscal years 1953-54 and 1954-55) 
ROYALTIES AND MISCELLANEOUS $ 1.11 
DUES, SUBSCRIPTIONS & INITIATION 7.40 
INDUSTRIAL EXPOSITIONS 14.81 
THE TOOL ENGINEER 28.99 


$52.31 4 ee? ee, oe) en, oe ee 





“Average membership during period was 31,103 


This bar chart for income and expense illustrates the multi- 
ple dividends received by each member in addition to invalu- 
able technical information. With an average investment of 
$7.40, each member received services in various forms from 
the Society amounting to $44.17, a return of almost 600 per- 


cent of his investment in national operations. 

In the balance sheet at the top of this page are shown the 
assets, liabilities and net worth of the Society. This portrays 
its strong financial structure, its net worth being more than 
$1 million dollars. 





ASTE CHAPTERS 


Detroit 

Racine 
Cleveland 
Milwaukee 
Chicago 
Fairfield County 
Hartford 
Pittsburgh 
Toledo 
Buffalo-Niagara Frontier 
Twin Cities 
Rockford 
Baltimore 
Northern New Jersey 
Philadelphia 
Rochester 

St. Louis 
Dayton 

Syracuse 
Schenectady 
Cincinnati 


onauwtlwwnw 


Central Pennsylvania 
Tri-Cities 
Elmira 
Worcester 
Toronto 
Los Angeles 
Golden Gate 
Houston 
South Bend 
Peoria 
Springfield (Mass 
Boston 
Greater New York 
Binghamton 
Columbus 
Indianapolis 
Western Michigan 
Seattle 
Twin States 
New Haven 
Hamilton 
Nashville 
San Diego 
Fond du Lac 
Portiand (Maine 
Akron 
Potomac 
Williamsport 
Montreal 
North Texas 
Wichita 

. Little Rhody 
Louisville 

. Windsor 
Fert Wayne 
Kansas City 
Decatur 
(Inactive) 
New Orleans 
Atlanta 
Erie 
Portiand (Oregon 
Springfield (Illinois 
Niagara District 

66. Richmond 


67 


Phoenix 

Saginaw Valley 
Pontiac 

Muncie 

Cedar Rapids 

Fox River Valley 
Evansville 
Mid-Hudson 
Madison 
Springfield (Ohio 
Denver 

Mohawk Valley 
Ann Arbor Area 
Des Moines 

Grand River Valley 
Piedmont 

Lehigh Valley 
Long Beach 

Sait Lake City 
Granite State 
Jackson 

Long Island 
Greater Lancaster 
Tulsa 

London-St. Thomas 
Los Alamos 
Albuquerque 
Peterborough 

San Gabriel Valley 
La Crosse 

Lima 

Santa Clara Valley 
San Fernando Valley 
Northern Massachusetts 
Keystone 


. Paterson 


Nebraska 

Louis Joliet 

Memphis 

Tucson 

Knoxville-Oak Ridge 
Chautauqua-Warren 
Lansing 

Canton 

Muskegon 

Calumet Area 

Merrimack Valley 
Hendrick Hudson 
Western Reserve 
Kalamazoo 

Battie Creek 
Southeastern Massachusett 
Santa Ana Valley 

Benton Harbor-St. Joseph 
San Antonio 

Riverside 

Little Rock 

Monadnock 

Oklahoma City 

East Texas 

Ashtabula County 
Northwestern Pennsylvania 
Centinela Valley 
Monmouth 

Elkhart -Goshen 


STUDENT CHAPTERS 


1 
2 
3 
4. 
5 
6 
7 
8 
9 
10 


University of Michigan 

Utah State College 

. University of Kansas 

Wayne University 

. Alfred State Technical Institute 
Purdue University 

Wentworth Institute 

Franklin Technical Institute 

City College of New York 

. Mohawk Valley Technical Institute 
. Lawrence Institute of Technology 
California State Polytechnic College 
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CHAPTERS SERVE STRATEGIC INDUSTRIAL AREAS 
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Memorial Award for his contributions through 
leadership, voluntary support and timely acts of 
benefit to the Society. 

Ralph E. 
Cross Co., receives the Engineering Citation. He has 
been chosen for this honor for his unusual skill in 


Cross, executive vice president, The 


the development of tool engineering principles. 


Education: On-Campus Conferences and student 
chapters continue to be important activities of the 
Education Committee. Such conferences were held 
during the past year at the University of Wisconsin, 
University of Illinois, San Jose State College, Mich- 
igan State University, M.I.T., University of Ten- 
nessee, University of Mississippi, Purdue University, 
University of Houston. Although the conference at 


Wisconsin was not sponsored by the Committee, it 


supported the meeting. All programs were well 
planned and successful. 

Eleven conferences are either scheduled or 
planned for the next year. These include State 
University of Iowa, Purdue University, North 
Carolina State College, University of Toledo, North- 
eastern University, University of Toronto, Wash- 
ington University, Syracuse University, University 
of Detroit, Mt. San Antonio College and Wayne 
University. 


Over 600 student members have been added to 
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our Society through the chartering of twelve stu- 
dent chapters, six of them having been chartered 
within the past year. These chapters are located at 
technical institutes and universities that give train- 
ing in tool engineering subjects, and are listed on 
the map in this report. 


The challenge which the increasing complexity 


of modern industry presents to industrial manage- 
ment emphasizes the role of engineering in today’s 
successful manufacturing enterprise. Dependence 
on engineers for the proper conduct of manufactur- 
ing operations is apparent, first, in the creation of 
the manufacturing facilities themselves, and sec- 
ond, in the efficient and profitable utilization of 
such facilities. 

Realizing the importance of this situation and 
its implications, a survey has been completed at 
Lehigh University, University of Texas, University 
of Michigan and Purdue University relative to the 
positions held by mechanical and industrial engi- 
neering graduates. The results of this survey were 
presented at the Regional Educators Conference 


held in conjunction with the Annual Meeting. 


Industrial Expositions: These shows, at which 
leading manufacturers exhibit the latest develop- 
ments in tooling, machines, processes and methods, 
have taken their rightful place among the country’s 
best expositions. 

Conducted biennially, they aid the tool engineer 
in keeping abreast of newest production methods. 
The 1956 Industrial Exposition had “Tooling for 
Tomorrow” as its theme and was the largest show 
in the Society’s history. Over 500 exhibitors dis- 
played their products in the expanded facilities of 
the Chicago International Amphitheatre. The entire 
show was on the main-floor level. 

Conducted as a regional show, the Western In- 
dustrial Exposition at Los Angeles in March 1955 
was the first full-scale regional show of the Society. 
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Patterned after the biennial Exposition, this show 
proved highly successful and attracted 275 exhib- 
itors. The enthusiasm with which the members 
greeted this show indicates the need for such exposi- 
tions to aid the tool engineer in his work. 


Programs: The technical program and plant 
tours for the 24th Annual Meeting in Chicago were 
planned for a record attendance. The program 
included more than 60 papers, featuring a diamond 
symposium, panel discussions, papers and forums 
All daytime 
technical sessions were scheduled in rooms adjacent 
to the exhibit area in the Amphitheatre. 


on the latest production methods. 


Recently, the prepared technical program en- 
titled, “The Forces in Single-Point Tool Metal- 
Cutting” has been made available to industrial 
plants and educational institutions. Results were 
gratifying and necessitated replacement of the 
slides with strip film to fill requests. 


Editorial: This committee concentrates its ac- 


tive attention on evaluating the performance of 


THe Toot ENGINEER magazine, developing new 


sources of technical information, encouraging chap- 
ters in the interests of chapter news coverage, and 
strengthening the liaison between other committees 
with respect to editorial coverage. 

Growth of THe Toot ENcINEER has kept pace 
with the steady increase in Society membership. In 
Dec. 1949, the Society took over the publication of 
the magazine as a staff function. Since then the 
magazine has grown from a liability to a tremen- 
dous asset and is an acclaimed leader in the field. 


The poster covers, better layout, art work, line 


drawings and two-color printing have improved the 


appearance of the book tremendously. 

Average number of pages of paid advertising per 
issue has increased from 76 in 1950 to 191 in 1955. 
Average number of editorial pages increased from 
65 to 119 during the same period. Further analysis 
shows the pages for the Technical Section increased 
from 37 to 55 and the ASTE News Section from 
14 to 23. The numerous “back of book” depart- 
ments account for the remainder of the pages. 

To achieve these results required an increase in 
editorial staff of five editors during this period, the 
staff now numbering ten editors. The March 1956 
issue, which was the Show and Convention issue, 
was the largest ever published by the Society. It 
contains 546 pages. The March 1955 issue featured 
the Western Industrial Exposition and Convention 
with 402 pages and the September 1955 issue cov- 
ered the National Machine Tool Show with 430 
pages. 

During the last year 38 of the 122 technical 
articles were authored by ASTE members. In addi- 
tion, 26 of the gadget articles were submitted by 
members. Also, 43 technical articles and other 
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features were reprinted in quantities up to 11,000 
with a grand total of 151,300 reprints distributed 
by other organizations. Many articles have been 
reprinted by Government agencies and by European 
magazines. 

The ASTE News Section has kept the member- 
ship posted on important projects and events 
through feature articles. Rapid growth of the 
Society and limited space in the News Section 
make it necessary to give more consideration to 
unusual chapter activities. 


Standards: Since Regional Councils were formed 
last spring for Chapter Standards Committees, 
standards activities. are increasing at the chapter 
level. It is planned to have these councils lay the 
groundwork for standadization in specific fields. 

Sixty-four chapters are currently reviewing ASA 
standards and making suggestions for improve- 
ments from the viewpoint of tool engineering. 
Review projects have thus far been completed by 
twelve chapters. Primarily because of the interest 
which has been aroused by this project, there are 
only four chapters which do not have standards 
ommittees. 

The National Standards Committee is represented 
on the ASA Standards Council, the Mechanical 
Standards Board, the Graphic Standards Board and 
the Conference of Executives of Organization 
members. For ASA, it is the administrative spon- 
sor for B67, Industrial Diamonds and Accessories 
for Their Use. A standard on Diamond Dressing 
Tools is in the final stages of preparation. 

The committee also sponsors B52, Classification 


of Materials for Tools. Fixtures and Gages. It co- 


sponsors B5, Small Tools and Machine Tool Ele- 
ments. In addition, it is represented on ten other 
ASA committees. Through its subcommittee a pro- 
posed standard on Single Point Carbide Tools has 
been developed. Also, this committee is now work- 
ing on a standard for carbide “throwaway” blanks 
and their holders. 

The ASTE Data Sheet Numerical Index has been 
published in revised and enlarged form. This 
booklet contains a numerical and alphabetical index 
of products. 

Because national standards are developed by 





many groups working together, NSC is in direct 
contact with many national societies and trade 
associations in this important work. 


Books: Since authorization of a 5-year expanded 
book publishing program at the last semiannual 
meeting, the National Book Committee and head- 
quarters staff have been busy organizing for this 
activity. The staff has been planning the Tool 
Engineers Handbook revision, energizing Chapter 


Book Committees, surveying possibilities for new 


S 


books, and investigating potentials for author and 
reviewer pools. 

Promising to be equally successful as the first 
edition of the Tool Engineers Handbook which has 
75,000 copies in use, the Die Design Handbook sold 
out the first printing of 10,000 copies in 5 months. 
The second printing of the same quantity may not 
last much longer. 

For revision of the Tool Engineers Handbook, 
250 men were selected to form 26 author groups. 
Many conferences of these groups have been held 
and active revision is well under way. Manuscripts 
for two sections have already been written. 

Plans are under way for other books. Subjects 
under consideration for books include tooling and 
planning for powder metal parts, production plan- 
ning and estimating, tolerancing for products and 
their manufacture, tooling with and for plastics. 
and machining with carbides. 


Research: In its second year of operation, the 
Research Fund continues to increase in its activities 
and in its acceptance by industry. To aid in this 
work, outstanding authorities in industry have gen- 
erously given their time and the benefit of thei: 
experience for guiding the various steering com- 
mittees and subcommittees of each research project 

Currently, there are seven projects under way, 
each guided by committees to direct and review 
progress of the work. These projects include: Mist 
application of cutting fluids, plastic tooling, metal- 
cutting, punch and die clearances, metal boride 
cutting tools, metal-cutting bibliography. and tem- 
perature distribution during metal-cutting. 

Two of the technical reports resulting from these 
projects have been used as papers at the 24th 
Annual Meeting. Also, the Research Fund’s activi- 
ties indirectly assisted in providing three more of 


the papers for this year’s meeting. 

With this progress in two years, the research 
program promises to contribute outstanding and 
worth-while information to industry. 


Constitution and Bylaws: Occasionally, even 
the best of constitutions requires review for the 
purpose of making it fit changing times and re- 
quirements of the organization it serves. Fortunate- 
ly, in ASTE, this does not happen often. During 
the past year a referendum ballot for a revised 
constitution was submitted to the members and 
chapters. Although the official count has not been 
completed at the time of this report, indications are 
that the chapters have approved the revision by 90 
percent and the membership by 98 percent of those 
voting. 

In addition to printing the Constitution and By- 
laws, National Procedures and Chapter Procedures 


have each been printed separately in revised form. 


Public Relations: Increasing recognition being 
gained by the Society is due in a large measure to 
the work of the Public Relations Committee. This 
group supplies information and interprets the So- 
ciety’s aims and objectives to the many channels 
which form public and professional opinion. In 
keeping with the growth of the Society a full-time 
headquarters staff has been organized during the 
past year to fulfill the needs of the Society. 

In addition to regular operations, a full-scale 
colored movie with sound is being produced under 
the leadership of this Committee. This film will 
portray to industry, educators and the public the 
growing importance of tool engineering. its services 
and the contributions of the profession to the public 
welfare. In addition to enhancing the stature of the 
profession in the eyes of the public, the film will 
make tool engineers proud of their accomplishments 


and will attract potential engineers to the profession. 


Conclusion: Never before in the history of our 
Society have things progressed as smoothly as dur- 
ing the past year. | am indeed fortunate to have 
served as president during such a period. Being 
president has carried with it the personal pride and 
satisfaction that naturally goes with being the head 
of an organization of over 33,000 members. But 
more important to me has been the opportunity it 
has afforded to meet and to know so many of my 
fellow tool engineers—the men primarily respon- 
sible for the high standard of living in this great 
country of ours. 


Submitted for and on behalf of the 
Board of Directors and National Officers 


Wa. Labor Nh. 


President and Chairman of the Board 





T. W. Black Frances Little 


Editors Added to 
Tool Engineer Staff 


Two recent appointments to the edi- 
torial staff of THe Toot ENGINEER have 
been announced by John W. Greve, 
editor of the magazine. Theodore W. 
Black has been appointed to a newly 
created position of assistant editor, and 
Frances A. Little has been named an 
assistant news editor of the ASTE News 
Section. 

Mr. Black, a graduate of the Univer- 
sity of Minnesota, was formerly unit 
supervisor in charge of special reports 
and presentations for the manufactur- 
ing staff at Ford Motor Co., Dearborn, 
Mich. He joined Ford in 1951 as a 
methods engineer at the Plastics and 
Machining Plant. 

Mr. Black’s experience also covers 
two years as a time-study engineer with 
the Murray Corporation of America. 
Wartime service with the United States 
Army included two years of mechanical 
engineering study at the University of 
California and more than two years of 
combat in the European Theater of 
Operations where he was awarded sev- 
eral decorations. 

As assistant editor, Mr. Black will be 
responsible for writing and editing ar- 
ticles for several sections of the maga- 
zine. 

Miss Little, who was graduated from 
the University of Michigan, has been 
associated for the past two years with 
the public relations division of Michi- 
gan Blue Cross-Blue Shield in Detroit. 
{ staff writer in the news department, 
she prepared releases for use in the 
metropolitan and weekly press and also 
wrote news articles for the organiza- 
tion’s house publication. Special as- 
signments sent her into the ‘field’ to 
compile data and later complete the 
writing and editing of popular interest 
feature articles. 

Before joining Blue Cross, Miss 
Little was with the public relations de- 
Montana Fish and 
Game Department and a reporter for a 
daily newspaper in Montana. She is a 
native of Andover, Mass., and as assist- 
ant news editor will cover both chapte: 
and national activities of ASTT 


partment in the 
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Standards Group Announces Publication 


of Revised Data Sheet Numerical Index 


Publication of a revised Data Sheet 
Numerical Index, adapted from the 
U. S. Standard Commodity Classifica- 
tion System, has been announced by 
the National Standards Committee of 
the Society. 

ASTE pioneered in compiling and 
publishing a sound and systematic clas- 
sification of products of interest to the 
tool engineer. Designed by tool engi- 
neers for tool engineers’ use, the ASTE 
Index is an invaluable asset in select- 
ing, filing, classifying, and comparing 
all available tool engineering products 
quickly and accurately. 

While the Index is primarily intended 
to establish a comprehensive system by 
which ASTE Data Sheets and related 
information may be filed (it is not a 
listing of available Data Sheets). it 
serves a dual purpose. Of equal im- 
portance to its principal function is the 
fact that it can also be used to number 
and file the mass of engineering infor- 
mation and data that constantly accu- 
mulates. Articles, tables, or data can be 
numbered and filed for easy reference. 

The revised Index will incorporate 
more than four times as many product 


entries and a complete breakdown of 
items within the category of special 
interest to the tool engineer. 

Although the numbering is different. 
the Index works in the same manner as 
the decimal system used by libraries 
the world over. Every item or class of 
item is given a specific seven figure 
number. The first two numbers repre- 
sent the group. This is followed by a 
dash and five more numbers which 
break down systematically into sub- 
classifications. Under each group there 
are 90,000 classified and interrelated 
numbers available. 

The ASTE Index comes in two 
(1) The Numerical Listing 
which is abridged, but shows the basic 
structure and logic of the ASTE Edition 
of the U. S. Standard Commodity Clas- 

4 Alphabetical 


sification, and (2) The 
which is merely a cross refer- 


parts: 


Listing 
ence index of the same numerical mate- 
rial expanded for the specialized use of 
the tool engineer. 

Inquiries should be directed to: Na 
tional Standards Committee, American 
Society of Tool Engineers, 10700 Puri- 
tan Avenue, Detroit 38. Michigan. 





Positions Available 


DESIGNERS—opportunity in develop- 
ment and design of equipment for 
processing and handling of sheet metal 
parts. Permanent position with one of 
the nation’s finest design and build 
jobbing shops. Write to Koppy Tool 
& Die Co., 1530 Farrow Ave., Fern- 
dale 20, Mich. 


MANUFACTURING ENGINEER, 
TOOL ENGINEERS, DESIGNERS—ex- 
panding and progressive company lo- 
cated in smog-free area of L. A. has 
limited number of openings for top- 
notch tooling men with mass produc- 
tion experience. Outstanding vacation 
and insurance benefits, liberal profit- 
sharing retirement plan. Moving ex- 
penses will be paid for those selected. 
MANUFACTURING ENGINEER must 
have experience in cost-reduction pro- 
grams, make machine selections on 
new and current projects, suggest de- 
sign changes. TOOL ENGINEERS AND 
DESIGNERS must have experience in 
designing production tools, jigs, fix- 
tures, dies and multi-purpose equip- 
ment. Salaries open. All inquiries ac- 
knowledged and further information 
furnished. Send detailed resume and 
salary requirements to L. S. Peck, 
McCulloch Motors Corp., 6101 West 
Century Blvd., Los Angeles 45, Calif. 





SALES ENGINEERS AND DEVELOP- 
MENT ENGINEERS—long established 
central New England machine tool 
manufacturer has openings for sales 
proposal and development engineers. 
Sound opportunities for men with en- 
gineering background experienced in 
machine tools or closely allied fields. 
Salaries open; advancement dependent 
on demonstrated ability. Liberal vaca- 
tion and benefit program provided. 
For further information, send complete 
details of background to Box 063, 
News Department, The Tool Engineer, 
10700 Puritan Ave., Detroit 38, Mich 


SMALL MANUFACTURER—is _look- 
ing for a business partner interested 
in forming small company. Business 
established 9 years with scattered dis- 
tribution in U. S. Has been one-man 
operation. Product sold to public util- 
ities, appliance dealers, hardware and 
plumbing trade. Would like associate 
age 40-55 with machine shop manu- 
facturing experience to operate and 
supervise automatic screw machines 
Knowledge of toolmaking, engineering 
and machinery design necessary. In- 
vestment of $10,000 upwards required. 
Located 250 miles west of Chicago. 
Business cannot be relocated. Write 
to Box 071, News Department, The 
Tool Engineer, 10700 Puritan Ave., 
Detroit 38, Mich. 
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Racine ASTE officers for the coming year include, seated from left: LaVerne Hicks. 
first vice chairman; V. T. Thomas, chairman; and B. L. Peterson. treasurer. 


Standing are 
J. D. Vernon, secretary, and R. N. Freres, national delegate. 


Guiding activities of the Pittsburgh chapter, from left, are: 
Chairman E. W. Phillips, Secretary R. J. Zale, First Vice 
Chairman J. A. Bircher, Treasurer W. B. Coles, and 


Second Vice Chairman W. B. Kiefer. 1956-57 





CHAPTER 
oificers 


An appeal from the ASTE News 
Editors for photographs of newly 
elected chapter officers has re- 
ceived such enthusiastic support 
that this section of 20 pages is 
devoted exclusively to election 
coverage. Other chapter activi- 
ties usually included in ASTE 
News will be covered in May. 


April 1956 





Elected to Cincinnati’s highest 
offices, front row from left, 
were: Second Vice Chairman 
J. T. Steinhoff, Chairman Max 
Kronenberg, First Vice Chair- 
man M. A. Duff, Jr., and 
(back row) Secretary B. H. 
Rusk, Treasurer Frank Huston 
and Delegate J. H. Elfring. 


Merrimack officers, from left, 
include: Second Vice Chair- 
man A, E, Clements, First Vice 
Chairman R. M. Smith, Chair- 
man E. P. Leavitt, Delegate 
F. T. Goodwin, and Treasurer 
J. L. Hanley. R. L. Draper, 


not pictured, is secretary. 


ASTE activities for Mid-Hudson chapter will be con- 
ducted by the officers pictured below. The front row 
shows: J. Harry Keller, first vice chairman; Frank 
Plotnik, chairman; and R. A. Boice, second vice chair- 
man. In the back row are C. Morgan Newbury, treas- 
urer, and Michael N. Hall, secretary. 


In charge of ASTE events at Decatur, IIL, are (front 
row): John W. Stein, second vice chairman; W. E. 
Weatherholt, treasurer; B. H. Ball, first vice chair- 
man. Second row: S. T. Henricks, alternate delegate; 
A. P. Grant, secretary; W. J. Jahr, chairman; and A. 
R. Gatts, national delegate. 
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Ladies’ night activities and the election of officers were combined at a meeting of 
Chautaqua-Warren chapter. Shown here, from left: Mr. and Mrs. C. A. Bergquist 
(assistant secretary-treasurer), Mr. and Mrs. E. W. Garrison (treasurer), Mr. and 
Mrs. C. L. Douglas (chairman), Mr. and Mrs. L. H. Beau Jean (first vice chairman), 
Mr. and Mrs. L. R. Green (second vice chairman), and Mr. and Mrs. C. D. Seekins 
(secretary ). 


Technical speaker R. H. Dunn, third 
from right, is pictured with newly 
elected Williamsport officers. From 
left: Second Vice Chairman William 
Beach, Chairman George Lunt, 
Treasurer Robert Davis, Mr. Dunn, 
First Vice Chairman Dale Chubb, 
and Secretary Lester Zimmerman. 


Atlanta chapter will be served dur- 
ing 1956-57 by: H. K. Reaves, sec- 
ond vice chairman; John Morris, 
chairman; R. E. Young, delegate; 
J. M. Edison, first vice chairman; 
and W. R. Cosper, Jr., secretary. A. 
C. Ferguson, not pictured, is the 
new treasurer. 


April 1956 





new chapter officers 


New officers of St. Louis 
chapter for the coming 
year are, from left: Phil 
R. Hoffman, treasurer; 
William G. Bachman, sec- 
retary; C. A. Brown, sec- 
ond vice chairman; Vin- 
cent L. Bene, first vice 
chairman; and Clarence 
Hall, chairman. 


LaCrosse chaptér’s newly elected officers, 
shown as they discuss a die on a milling 
machine in the Trane Co. tool room, are, 
from left: Sidney Wall, secretary; J. W. 
Hopkins, chairman and alternate delegate; 
R. N. Phillips, immediate past chairman and 
delegate; Elden Bruha, second vice chair- 
man; L. H. Kintzler, treasurer; and Velmor 
Rohde, first vice chairman. 


Officers of Centinela Valley chapter for 1956-57, from left, are: Paul Saxman, 
alternate delegate; William Keller, treasurer; Larry Forster, secretary; John W. 
Walti, second vice chairman; John W. Rose, first vice chairman; Vernon R. 
Powell, chairman; William B. Mackay, 1955-56 chairman. 
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Springfield, Ill., chapter’s retiring chairman, Charles A. Woodcock (third trom 
left) is shown wishing success to the newly elected chairman, Paul F. Dirksen. 
Looking on are the other incoming officers, from left: Donald A. Korte, secre- 
tary; Ernest R. Otto, treasurer; Ross A. MeNutt, first vice chairman; and For- 
rest D. Hodge, second vice chairman. 


New officers of Cleveland chapter are shown being sworn in by Past Chairman 
Charles Scheihing, far left. From left, the officers are: Howard C. Noll, chair- 
man and alternate delegate; Pat Taverna, first vice chairman; Carl J. Leska, 
second vice chairman; Herb D. Groth, third vice chairman; Martin George, 
secretary; Andrew B. Cirbus, delegate; and Robert Snippel, treasurer. 
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Piedmont chapter’s official responsibilities will be taken on by these new officers who are, from 
left: E. J. Zagora, second vice chairman; Albert Fairchild, retiring chairman and delegate; H. 
I. Newsome, first vice chairman; Richard Calvert, secretary; Robert Schneider, third vice chair- 
man; and E. M. Ketchie, chairman. Treasurer Roy Palmer was missing from the picture. 


Leading Louisville chapter members for the 
coming year will be: from left, George Hop- 
kins, treasurer; J. C. Cleveland, secretary: 
J. J. Schell, second vice chairman; Robert 
Wohlhueter, first vice chairman; J. R. Davis, 
chairman and alternate; and J. 1. Krumpe!l- 
man, past chairman and national delegate. 


Heading up the Milwaukee chapter for the 1956-57 
term will be, from left: Harvey Prill, secretary; L. A. 
Wacker, second vice chairman; R. H. Bates, treasurer ; 
George Riordan, first vice chairman; and R,. W. Lund, 
chapter chairman. 

















Officers of Louis Joliet chapter are: R. 
Eken, second vice chairman; D. Briggs, 
first vice chairman; H. Zierke, chairman; 
P. Wasser, secretary; R. Derlinga, treas- 
urer; and “Doc” Bowers, delegate. 
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Serving the Tulsa chapter for the coming term is this Southeastern Massachusetts officers, from left, are: 
slate of 1956-57 officers. From left are: Sam Collier, Merrill Hunt, Jr., second vice chairman; John ( 

chairman; Joe Morrow, first vice chairman; Wayne lick, first vice chairman; Malcolm A. MacLean, sec- 
Cosan, second vice chairman; Paul Muratet, secretary ; retary; Ralph E. Manchester, chairman; Raymond E. 
and Carl Plummer, treasurer. Holbrook, delegate; and Carroll C. Stevens, treasurer. 


Leading Los Angeles chap- 
ter for the new term will 
be: from left, F. X. Bale, 
chairman; P. E. Lenk, first 
vice chairman; B. J. Haze- 
winkel, second vice chair- 
man; A, E, Beaumont, sec- 
retary; G. E. Tilden, treas- 
urer; and P, B, Slater, na- 
tional delegate. 


New executive slate for the Montreal chapter includes, seated from left: Sam Fromson, 
secretary; J. Harold Currie, chairman; Thomas J. Tracey, delegate; and Fred C. Hender- 
son, treasurer. Standing are: James F. Dodge, third vice chairman; C. Grinstead; T. G. 
Nashman, second vice chairman. 





new chapter officers 


Santa Clara Valley 
chapter’s new slate of 
officers, from left, are: 
Hod Holt, second vice 
chairman; John Groves. 
secretary; William T. 
Wright, chairman and 
alternate delegate being 
congratulated by Frank 
Menard, retiring chair- 
man and delegate; and 
Paul Sturm, treasurer. 
Not pictured is Dr. L. 
H. Cook, first vice 
ehairman. 


New officers of Grand River 
Valley chapter for the coming 
year are, from left: J. G. 
Johnstone, secretary; R. L. 
Robertson, third vice chair- 
man; C. Henderson, chair- 
man; G. M. Dilly, first vice 
chairman; P. G. Bowman, 
second vice chairman; and 
W. C. Little, treasurer. 
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Leading Muncie chapter's activities 
for the year 1956-57 are, from 
left: seated, Don C. Wedlick, chair- 
man; Vynul D. Eley, immediate 
past chairman and delegate. Stand- 
ing: Lester Lotz, second vice chair- 
man; Clark Spangler, secretary; 
Emmett Blocher, first vice chair- 
man; and N. F. Wilson, treasurer. 
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Newly elected officers of Long Beach chapter for the year 1956-57 are shown above, 
from left: Ray E. Gariss, chairman and alternate delegate; Jim H. Medford, first vice 
chairman; Charles W. Ward, second vice chairman; Jack B. Irby, secretary; Gene C. 
Allen, treasurer; Larry D. Pomerantz, retiring chairman and national delegate. 


Kansas City chapter's officers for 
the coming year, elected at their 
February meeting, are, from left: 
Joe Gardner, secretary; Ralph Ad- 
kins, first vice chairman; Winton 
Jensen, chairman; Dan Anderson, 
treasurer; Gary J. Schroeder, im- 
mediate past chairman; Harold W. 
Buddenbohm, delegate. Not present 
when the picture was taken: Don 
Flick, second vice chairman. 


Officers of Central Pennsylvania chapter for the George Williams, second vice chairman; Donald W. 
1956-57 term, pictured after the election at their Rohrer, secretary; Donald B. Spatz, delegate; Ray- 
February meeting, are, from left: Harold B. Berra, mond H. Meckley, alternate. Lewis D. Roberts, treas- 


first vice chairman: Elton T. Wenrich, chairman: J. urer, Was not present. 
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The newly elected slate of 
officers of Greater Lancaster 
chapter, from left, are: Theo- 
dore E. Morrison, chairman; 
John Folkeson, first vice 
chairman; John W. Morrison, 
second vice chairman; Martin 
Sensenig, delegate; John CG. 
Fish, secretary; Ralph F. 
Wolf, assistant secretary. Not 
pictured: Victor B. Hensel. 
treasurer, and Robert C. Res- 
sler, assistant delegate. 


Columbus chapter’s recently 
e'ected officers for the coming 
1956-57 term are, from left: 
W. W. Hudson, chairman; 
Carl P. Hooge, first vice chair- 
man; Archer B. Jones, second 
viee chairman; Robert E. 
Snider, secretary; and Carl J. 
Winkleman, treasurer. 


Calumet Area chapter's new officers 
for the coming year are, from left: 
R. J. Helton, second vice chairman; 
Leonard Guziar, treasurer; Dave Mac- 
Gregor, chairman; Dave S. Lambie, 
first vice chairman; and L. W. Mont- 
gomery, secretary. 


The 1956-57 officers of Benton Har- 
bor-St. Joseph chapter, elected at their 
meeting at Schuler’s Restaurant, are, 
from left: Calvin Frappier, treasurer; 
Robert Potter, secretary; Paul Broad- 
stone, second vice chairman; Ivan 
Peters, chairman; and Fred Linden- 
meyer, first vice chairman. 
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Newly elected officers of Hartford chapter for the Peoria chapter’s new officers, from left, are: 
coming term of 1956-57, smiling cheerfully at the seated, Walter Ballard, chairman, and W. M. 
camera, are, from left: Harry Anderson, first vice Williams, delegate. Standing: Leo Johnson. 
chairman; Howard Wheeler, secretary; Henry Gotta, first vice chairman; E. F. Bain, secretary; 
chairman; Douglas Proctor, treasurer; and Paul Dill- Charles Tobin, treasurer; and William Bahn- 
berg, second vice chairman. fleth, Jr.. second vice chairman, 


New Portland, Ore., 
chapter officers are, 
from left: R. B. Lyons, 
treasurer; R. C. Erick- 
son, chairman; Prof. M. 
> Sheely, first vice 
chairman; and J. L. 
Lomnicki, secretary. 
Not pictured are E. S. 
Reilly, second vice chair- 
man; D. J. Melody, 
delegate, and F, L. 
Allen, alternate. 


At the installation of Philadelphia chapter’s new officers Richard Gross, 1955-56 
chairman (second from right) places the chairman’s pin on the lapel of Chair- 
man Edward Wheeler. Watching are, from left: Campbell Pittsinger, secretary ; 
Roy Paulsen, delegate; William Chalfont, second vice chairman; Walter Lees, 


first vice chairman; and Howard MeMillen, 1955-56 national vice president. 
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Baltimore chapter elected 
its new officers at the Feb. 
1 meeting. President Har- 
ry B. Osborn, Jr., as spe- 
cial guest and technical 
speaker, offered his con- 
gratulations to the success- 
ful candidates. They are 
from left: Leroy Rub- 
right, retiring chairman; 
G. A. Andrews, treasurer; 
Alex Wolak, secretary; 
Jim Rodgers, second vice 
chairman; A. J. Taormina, 
first vice chairman; Roy 
Pyrene, chairman; and Dr. 
Osborn. 


Members of the Elmira chapter 
elected officers on Feb. 6 at the 
Mark Twain Hotel. Seated, from 
left, are: Arthur Green, chairman; 
and Michael J. Buffalin, first vice 
chairman and delegate. Standing 
are: Walter Kieffer, second vice 
chairman; Karlton Beach, secre- 
tary; and Francis Shepherd, alter- 
nate. Treasurer Frank Saper was 
not present for the picture. 


Heading the Toledo chapter for the coming year will James F. Sullivan, second vice chairman; Philip C. 
be, from left: Walter J. Toepfer, national delegate; Wood, first vice chairman; and Lewis C. Pascoe, 
Lester H. Fox, treasurer; Julian S. Pawlina, secretary ; newly elected chairman of the chapter. 


‘ 
i 
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The Hobby Ranch House 
was the scene of the Fort 
Wayne chapter's Feb. 8 
election. New officers are, 
seated from left: D. A. 
Chambers, first vice chair- 
man; and E, J. Gildea, Jr.. 
chairman. Standing are: 
A. E. Peterson, secretary; 
R. G. Spaw, second vice 
chairman; and R. H. 
Bienz, treasurer. 


Retiring Chairman Hugh 
Garrison, front and center, 
congratulates East Texas 
chapter’s new chairman. 
From left are: Chairman 
H. L. La Baume; W. A. 
Van Blarcom, first vice 
chairman; Laurence Hoff- 
mann, second vice chair- 
man; J. D. Dillon, secre- 
tary; and W. C. Harris, 
treasurer. 


April 1956 


Taking on official duties 
of the Springfield, Ohio, 
chapter are, seated from 
left: Walter Ulane, first 
vice chairman; and An- 
drew Reeb, chairman, 
Standing are: William H. 
Anderson, second vice 
chairman; J. Norman Dye, 
secretary; and Russell 
Snook, treasurer. 





Serving Long Island chapter for the coming 
year are, seated from left: Jerome Barfus, 
second vice chairman; John C. Hatter, chair- 
man; Theodore Borecki, first vice chairman; 
and Don Griffing, secretary. Standing: Shel- 
don Meyers, treasurer; and George J. Me- 
Laughlin, national delegate. 





Recently elected Hendrick Hudson 
officers, from left, are: Treasurer D. 
Clickner, First Vice Chairman G. 
Scheffler, Chairman F. Adams, Sec- 
retary G. DeRubertis and Second 
Vice Chairman W. Edminston. 


Activities of Monadnock chapter will 
be directed by: Treasurer Earle C. 
Quimby, Jr., Secretary George E. 
Zahos, Delegate Bert M. Dardani, 
Chairman Richard D. Swahnberg, 
First Vice Chairman James L. Fran- 
ciseus, and Second Vice Chairman 
Raymond H. Carter. 





Top posts of San Gabriel Valley 
chapter are being filled by: Ed Cut- 
ler, delegate; Lincoln Mager, chair- 
man; Joe Wajdik, first vice chair- 
man; Alan Howell, second vice 
chairman; Everett Nance, Secretary ; 
Russ Stainton, treasurer. 
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Elected to serve Muskegon chapter during 1956-57 were, from left: Gordon Carlis.e, 
treasurer; John L. Jones, secretary; Walter Chaffee, second vice chairman; Leslie R. 
Nelson, first vice chairman; Verne Nephew, chairman; and John R. Baker, delegate. 


Named at the Albuquerque 
ASTE election were: A. 
Stuart, alternate delegate; 
Nick Sannella, Jr., delegate; 
R. M. Frow, treasurer; P. L. 
Stewart, first vice chairman: 
H. L. Durflinger, secretary ; 
and H. R. Hanen, chairman. 
James Felter, not pictured, is 
second vice chairman. 


Officers of Rockford chapter, seated, are: H. 
W. Lewis, treasurer; Walter Fraser, first vice 
chairman; J. A. Jannenga, chairman; and 
Marshall Samuelson, second vice chairman. 
Standing: E. A. Norrman, third vice chair- 
man; and L. C. Monson, secretary. 





At Hamilton District’s election these mem- 
bers were voted into office: F. C. Johnson, 
delegate; R. G. Fechnay, third vice chairman; 
J. A. Sheldon, chairman; R. I. Hall, second 
vice chairman; H. B. Ward, first vice chair- 
man; and William Durrant, treasurer. O. 
McIntyre, not shown, is secretary. 


ZEG 


* 





new chapter officers 


Retiring North Texas 
Chairman Don Fish. 
left. congratulates the 
newly elected slate of 
officers who are, from 
left: F. P. Simpson, 
chairman; L. D. White, 
first viee chairman; 
Ralph Verson, second 
vice chairman; Lee Ed- 
mondson, secretary ; 
and Lou  Jaenecke, 
treasurer. 


i 
' 


4 ; 
Guiding Erie chapter activities for the 1956-57 term will be these new officers. 
Seated, from left, are: H. W. Sedler, first vice chairman; D. B. Schuler, 
chairman; and Retiring Chairman John August. Standing are: Samuel A. 
Fiorenzo, second vice chairman; Charles Williams, treasurer; and Richard 
Banazek, secretary. 


Denver chapter's leaders for 
the coming year are, from 
left: Norval Allen, delegate; 
Russ Anderson, treasurer; 
George Buckel, chairman; 
Douglas Williams, secretary; 
Clyde Elliot, first vice chair- 
man; and Robert Farnsworth, 
second vice chairman. 
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The Antlers’ Hotel was the 
scene of the Indianapolis 
chapter’s election on Feb. 2. 
The new slate of officers in- 
cludes, from left, seated: 
Richard Garber, first vice 
chairman; John Huser, chair- 
man; and Roy Erickson, 
second vice chairman. Stand- 
ing are: Ted Harding, dele- 
gate; Murray Davidson, sec- 
retary; and Byron Confer, 
‘~easurer. 


San Fernando Valley chap- 
ter’s banner serves as a 
background for the newly 
elected officers’ portrait. 
Assuming official duties 
will be, from left: A. T. 
Rando, chairman; T. E. 
Tomlinson, secretary; K. 
H. Griffin, alternate; R. C. 
Broomell, first vice chair- 
man and delegate; J. R. 
Bethune, second vice 
chairman; and C, H. Good- 
speed, treasurer. 





Members of the Salt Lake City chapter elected their officers at the Ambassador 
Club on Feb. 10. Heading up activities of the Utah chapter for the coming 
year will be, from left, seated: J. L. Oviatt, first vice chairman; W. A. Lane, 
chairman; and W. P. Paxton, second vice chairman. Standing are: W. J. 
Bullough, immediate past chairman and delegate; Ralph Fugate, secretary; 
and C, J. Hardy. treasurer. ‘ 
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Activities of Western Reserve chapter will be in the hands of these officers during the coming 
term: from left, Gene Helfer, chairman; Ed McCabe, first vice chairman; Charles W. Ramsey, 
third vice chairman; Steve Millik, treasurer; and Ray Beatty, retiring chairman. Not pictured 
are Gene Boron, second vice chairman, and Karl Stevens, secretary. 


New Greater New York chapter officers, elected at their 
February meeting, are, from left: Hy Frieman, treas- 
urer; Fred Bechtold, second vice chairman; William 
F. Reber, chairman; Jean Nazeley, first vice chair- 
man: and Robert McFarlane, secretary. 


Lehigh Valley chapter officers for 
1956-57 will be, from left: 
seated, Samuel Kuba, first vice 
chairman; Vincent Scalese, chair- 
man; and George Savitz, second 
vice chairman. Standing are Paul 
Gehris, secretary; Ralph Mueller, 
delegate; and Walter Yarema, 
treasurer. 


Newly elected officers of Houston chapter, 
from left, are: Paul Langdale, first vice chair- 
man; S. E. Rees, second vice chairman; J. W. 
Hindman, Jr., retiring chairman; John 
Bailleres, chairman; Harry Betts, treasurer; 
and C. K. Hay, secretary. 
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Rochester chapter officers for the 1956-57 \ 
term are, from left: front row, Sherman Hag- * cal 
berg, executive committee member; Ervin t § 
Hodson, third vice chairman; John Lawrence, . “4 
chairman; Arthur Lang, second vice chair- q \ 
man; Carl Greenman, secretary; and William 3 E 
Kamola, delegate. Back row: Floyd Weed \ 
and James Palmer, members of the executive 
committee; Van Buren Hansford, treasurer ; 

and Clifford Sears, first vice chairman. 





Leading Golden Gate chapter’s activities for 
the coming year will be, from left: James 
Brennan, second vice chairman; Phillip Free- 
man, first vice chairman; Hans Metz, chair- 
man; Charles Driesbock, secretary; and John 
Wilson, treasurer. 


New officers of Western Mich- 
igan chapter are, from left: 
seated, James R. Wagner, Jr.. 
second vice chairman; Wil- 
liam G. Bylsma, chairman; 
and John S. Pridgeon, first 
vice chairman. Standing are: 
George A. Lensky, treasurer; 
and James J. Rost. secretary. 
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Top officials of the Oklahoma City chapter include: Bob MeVay, secretary; 
Larry Renth, first vice chairman; Alvin Markwell, second vice chairman; W. B. 
Haney. chairman; and R. V. Price, treasurer. 


Members of the Buffalo-Niagara Frontier chapter voted this group of leaders to serve as 
ASTE officers for the year 1956-57. From left to right, they are: Raymond C. Klas, treas- 
urer; Robert S. Slate, chairman; J. Robert Fisgus, second vice chairman; Russell W. Fitch, 
first vice chairman; and Arthur F. Thermahlen, secretary. 


Guidmg ASTE activities for Riverside 
chapter are: Chairman Edison A. H. Bush- 
er; First Vice Chairman Hugh Foster; 
Second Vice Chairman 5S. P. Christoffer- 
sen; Secretary Earl Goodwin, Treasurer 
Charles Lea; Delegate Fred E. Winters, 
and Alternate Delegate Oral S. Piercey. 
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Purdue Vice President 
Frank C. Hockema, Dies 


Long a friend of ASTE and widely 
known to educators and industrialists 
alike, Dr. Frank 
C. Hockema. vice 
president and ex- 
ecutive dean of 
Purdue Univer- 
sity, died of a 
heart attack on 
Feb. 3. His death 
marked the end 
of 35 
service to the uni- 
versity. Always 
in great demand 
as a public speaker. Dr. Hockema ad- 
dressed the Society's semiannual meet- 
ing in 1951. 


vears of 


Dr. Hockema 


Having served as assistant professor, 
associate professor and full professor 
at Purdue, he conducted many exten- 
sion classes for factory personnel and 
management officials in earlier years. 

Dr. Hockema had been regional di- 
rector of the Association of Governing 
Boards of State Universities and Allied 
Institutions since 1953, and an indus- 
trial consultant since 1925. 


Position Wanted 
SENIOR MEMBER—of Canadian chap- 
ter, age 35, European born, who has 
been in Canada 5 years, seeks an in- 
teresting position in an American 
company. Succesful background in 
tooling and production. Present posi- 
tion is superintendent in engineering 
department. Previously acted as tool- 
room foreman, tool design supervisor, 
plant engineer and project engineer. 
Write to Box 070, News Department, 
The Tool Engineer, 10700 Puritan 
Ave., Detroit 38, Mich 


Standards Association 
Honors George F. Bryan 


George F. Bryan, member and past 
chairman of ASTE’s National Stand- 
ards Committee, was honored recently 
by the American Standards Association 
in recognition of his work in the de- 
velopment of American standards. Mr. 
Bryan represents ASTE on the Stand- 
ards Council which is responsible for 
the technical program of the ASA. 

His citation read: “The American 
Standards Association presents this 
certificate in recognition of contribu- 
tions to the establishment of voluntary 
standards and in appreciation of sound 
advice and devotion of energy to the 
furtherance of the standards movement 
as a means of advancing the national 
economy.” 
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coming ASTE meetings 


On-Campus Conferences 
April 21, 


“Automa- 


Srate University oF lowa- 
lowa City, lowa. Theme: 
tion for Small Industry.” 

Purpue Universiry—April 28, West 
Layfayette, Ind. Theme: “What is 
New in Tooling?” 


Chapter 

Boston—April 12, 6:30 p.m., New 
England Mutual Hall. “Tool Eco- 
nomics” by Henry Sharpe. Brown & 
Sharpe Mfg. Co 
night. 


Charter membet 
CoLtumsus—April 11. Speaker, James 
Lincoln, Lincoln Electric. Technical 
session, annual executive night. 
Dayton-—April 7. Technical program. 
Derroitr—April 12. 
plant tour. 


Senior section, 
April 5, carbide section, 
fabricators night. April 5. Junior 
Rackham Bldg., carbide sec- 
Olsen of Ingersoll 
Milling Machine Co. will discuss ma- 


chine and cutter design for best car- 


Room 


tion, - Gunnary 


bide milling operations. 

Fort Wayne—April 11, 6:45 p.m.. 
Hobby Ranch House. “Trace 
Lathes” by John Hussey, American 
Tool Works. 

HenpricK Hupson April 18, 6:30 
p.m., Circle Inn, Latham. “Fallacies 
and Facts for Carbide Users” by Eb 
Weller, manager of tool sales, Gen 
eral Electric Co., Carboloy Div. 
EHIGH VALLEY—April 20, 8 p.m. Plant 
tour of General Electric Co., Allen- 
town. 
imtTLE Ruopy—April 5, 6:30 p.m.. 
Johnson’s Hummocks. “Automation” 
by Sulo Aijala, William D. Munro 
and Robert Merriam, engineers and 
designers, Spencer-Thermostat Div., 
General Plate. 

Lone Istanp—April 9, 8:30 p.m., Gar- 
den City Hotel. “Chem-milling” by 
Frank L. Bailey, sales manager. 
Chem-Mill Div., Turco Products, Inc. 

Los AnceL_es—April 12, 7:30 p.m. 
Tour of Los 
quarters. 

Louris Jotier—April 17. “Simplified 
Drafting Practice” by W. L. Healy. 
superintendent, technical service, 
General Electric Co. 

Mitwaukee—April 12, 6:30 p.m., 

Memorial Hall. 

“Atomic Energy, a Bombastic Pres- 

entation” by Malcolm F. Judkins. 

manager, New Products Div., Firth- 

Sterling, Inc. 


Angeles polic e head- 


American-Serbian 


MONADNOCK April 19, 7:15 p.m., 
Kingsbury Cafeteria. “Professional 
Engineering in Industry” by George 

Julien of Jones & Lamson Machine 

Co. and also regional chairman of 

ASTE National Professional Engi- 

Wesley 

Hampshire State 
board of professional engineers. 

NEBRASKA April 6. 
through Tools,” sponsored by The 
DoAll Co. Joint meeting with ASME 
and ASQC. 

NorTHERN MassacHuserts—April 17, 

Athol. “Optical Compara 
tors” by H. L. Murch, Jones & Lam- 
son Machine Co. 

NorRTHERN New Jersey—April 10. “A 
New Approach to Broaching” by 
Detroit Broach Co. 

April 9, Mecklenburg Ho- 

tel. “Gear Hobbing” by S. J. John- 

son, chief engineer, Small Tool Div 

Barber-Colman Co. 


neering Committee; and 


Haynes of New 


“Civilization 


PIEDMON1 


PirrssuRGH—April 6, 6:30 p.m., Gate 
way Plaza. “Mathematical Approach 
Morris 
mathematician 
Westinghouse Research Laboratory 
San FERNANDO VaLLeEY—April 4. 
Hody’s North Holly 
wood. “Selection and Heat Treat 
ment of Tool Steels” by C. P. Me 
Shane, metallurgist. Crucible Steel 


to Tool Engineering” by Dr. 
Ostrofsky, advisory 


Restaurant, 


Co. of America. 

Santa Ciara Vattey—April 17, Old 
Plantation Inn, Los Altos. “Die 
Casting.” 

SOUTHEASTERN MAssacuusetts—April 
17, Moose Hall, Attleboro. “Abra- 

Robert I. Belmont, Bay 
State Abrasive Products Co 

lorepo—April 11, 7 p.m., Maumee 
Yacht Club. “Wax as a Lubricant 
for Metalworking” by George | 
Boehm, 8S. C. Johnson & Son, Inc. 

Twin States—April 11, 
Vt. “Statistical Quality 
Joint ASTE-ASOC meeting. 

April 9. 7 p.m., Wil 

liamsport Moose Club Speaker 

Henry Rober 


and assistant chief designer 


sives” by 


Springfield. 
Control.” 


WILLIAMSPORT 


engineering specialist 
Sylva 
nia Electric Products Co. 
Winpsor—April 6, 7 p.m., Prince Ed 
ward Hotel. Ladies’ Night 
Worcester—April 3, 7 p.m., Putnam 
& Thurston’s. “Ultrasonic Machin- 
ing of Hard Metals” by G. C. Brown 
The Sheffield Corp. April 30, all day. 
Regional Conference for Tool Engi- 


neers. 
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HOW TO GET LONGER-LASTING, 
LOWER COST CAST ALLOY FORM TOOLS 


RIGHT WAY 


Hard, fine grained metal area The 


ia. WRONG WAY 
> center 
xm Ny Yat Na area of any 
cast tool is 
coarser, 
softer 
metal than 
the outside 


Cast-to-form—softer center area of casting _— Ground f 
follows form contour, leaving a uniform thick- 
ness of hard, fine grained metal for the cut- 
ting edge 


m standard 

—the ground contour approaches or enters 
the softer, coarser grained center area of the 
casting, resulting in-a short-lived cutting edge. 


Specify V-R TANTUNG Cast Alloy 
Preformed to your Prints! 


Cast-to-form tools last longer! TANTUNG cutting tool alloys are 
chill cast in permanent molds to impart fine grain structure, high hard- 
ness, and high transverse rupture strength—characteristics which per- 
mit very high cutting rates and insure long tool life. 
TANTUNG IS NOT HIGH SPEED STEEL — 
it is an exclusive alloy cast to hardness 
with no subsequent heat treating! 


By specifying form tools cast-to-shape you retain these desirable 
characteristics. But, as shown in the drawings above, if you grind the 
form into standard rectangular or square cutting tools, you will ap- 
proach or penetrate the coarser grained center area of the casting and 
destroy the very advantages for which you chose TANTUNG in the 
first place! (This softer center area is common to ail cast cutting tools 
because this is the last point to solidify and is not subject to the chill 
condition on the outside of the casting. 


TANTUNG CUTS FASTER—twice as fast as high 
speed steel. It bridges the gap between 
maximum speeds possible with high speed 
steel and minimum speeds practical with 
cemented carbides. 


TANTUNG CONTAINS CARBIDES—of tungsten, 
tantalum and columbium. This combina- 
tion gives it superior toughness and lower 


friction coefficient than ordinary cast 
alloys. 


Cast-to-form tools cost less! The slightly higher original cost of buying 
your TANTUNG tools cast-to-form is saved many times over by elimi- 
nation of form grinding costs, faster cutting, longer tool life with more 
regrinds possible, and reduced downtime for tool changes. 


TANTUNG HAS HIGH RED HARDNESS—it main- 
tains cutting hardness at red heat temper- 
atures well above that of high speed steel. 


TANTUNG IS STRONGER transverse rupture 
strength about double that of most cast 


24-page V-R TANTUNG Catalog 
alloys. 


gives technical data and lists solid 

tool bits, tipped tools, cut-off Tani 
blades and toolholder inserts men’ 
Write today or call vour V-R = 
Distributor or Representative 


ASK 
Get the Cost-Cutting Edges frow FOR 
ee eee ee CATALOG 


representa 


MANUFACTURERS OF CEMENTED CARBIDES AND TANTUNG CAST 
ALLOYS * TOOLS * BLANKS * TOOLHOLDERS * INSERTS * DIES 


* aad < 
We sro» 


outta protic 


%, 


%, Ramey cont® y 1 t z ; 
878 Market Street ¢ Waulkinan, Illinois 


V-R and TANTUNG are registered trademarks of Vasco/oy-Ramet Corporation 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-4-162 
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ULTRA PRECISION MEASUREMENT LABORATORY structurally independent of the rest of 
UNVEILED AT SHEFFIELD the building in which it is located 

The floor base is composed of two 

The Eli Whitney Metrology Labora- atmospheric pressure, to provide the thick layers of concrete separated by a 
tory, equipped to test precision of in- precise standard measurement re 1-in. layer of insulating cork. The 8-in. 
dustrial gages and other measuring de- quired today. walls are heavily insulated to provide 
vices to an accuracy of a millionth of Design of the laboratory was dic- protection as a heat reflector and as a 
an inch, has been established by The tated by results of extensive study vapor barrier. There is a_ perforated 


Sheffield Corp. Primarily the labora- and research into leading government subceiling and 36 in. higher the struc 
tory will make use of the light-wave standards laboratories. As precaution tural ceiling. insulated with 4-in. cork 
measuring process known as interfer- against any shock, the entire floor slab. The window is Thermopane 

ometry under rigidly controlled con- space of the laboratory is mounted on In order that there be 
ditions of temperature, humidity and detached separate footings and _ is changes in 


no minute 
metal gage block sizes 


An electronically amplified comparator is being used to test Metrologist in Sheffield’s laboratory sets up an interferometer 
industrial gage blocks against master gages. Blocks rest on to measure absolute length of a 2-in. master gage block to an 
“cooling out” tables to prevent excessive handling which accuracy of one-millionth of an inch.: Interferometer utilizes 
could result in minute errors due to heat variation. light wave standards for measurement. 
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caused by variable room temperatures, 
temperature controls maintain 68F to 
an accuracy of 4 deg F. Relative hu- 
midity is held to less than 50 percent. 
Between the structural ceiling and 
the subceiling of the laboratory, air 
from various blended. 
cooled and then heated and cleansed 


sources 1s 


by electrostatic precipitation. The con- 
ditioned air then enters the labora- 


This room has its own separate tem- 
perature controls. 
Measurement and inspection  serv- 
ices provided now by the laboratory 
include gage block calibration, parts 
contour measurement, surface finish 
analysis, plain and taper plug and ring 
gage calibration, measurement of 
cylindrically ground parts, calibration 
of master setting gages, surface plate 


GIANT DIEING UNIT 
MOVES INTO PRODUCTION 


tory without drafts, through perfora- 
tions in the subceiling. Air within the 
room is changed completely every five 
minutes, 


and parts flatness, thread gages, and 
thread and gear measurement wires. 
It also provides equipment for meas- 
urement of precision threaded parts. 


Within the laboratory is a smaller hardness testing. end 


measure cali- 
bration, calibration of precision circles 
ters used in calibrating master refer- and fiber fineness measurement. In- 
ence blocks to light wave accuracy 


room housing the master interferome- 


struments used in the laboratory in- 
clude apparatus of American, Ger- 
man, English and Swiss origin. 


and also contains instruments for accu- 


rately measuring barometric pressure. 





This 400-ton capacity automatic die- 
ing machine, for use with large-sized 
progressive dies, will be used to pro- 


Vesti CARBIDE INSERT cet 


duce truck brake parts at speeds 
ranging from 45 to 90 strokes per min- 
ute. It is equipped with air cushions 
on the upper crosshead, double roll 
feed, scrap cutter, herringbone gearing, 
and is driven by a 60-horsepower mo- 
tor through a variable speed trans- 
mission. 

The unit, built by Henry & Wright 
Div. of Emhart Mfg. Ca., weighs more 
than 56 tons—probably the 
such machine ever built. 


largest 


Embody...Convenience, Economy 
Simplicity and Strength 
based on these superior features: 


VERTICAL CHUCKER 
INTRODUCED 


vertical multiple- 
spindle hydraulic chucking automatic 
has been designed by National Acme 
Co. of Cleveland. Identified as the 
Acme-Ryder, it is an 8-spindle model 
equiped with 14-in. capacity chucks, 8 
turning slides and 4 cross slides. These 
cross slides are operated on the vertical 
turret simultaneously for greater tooling 


STYLE SR 

(opposite Hand Si) 
Holds squere, 8-edge, 
Armide and other corbide 


Large capacity 
“throw-oway”’ inserts. @ IMPROVED CLAMPING METHOD — speeds in- 
dexing of Inzerts. 


@ REPLACEABLE SEAT of Hardened Tool Steel — 
protects shank and provides flat base to pre- 
vent damage to inserts as they are clamped in 
position. 


® SHANK of Heat Treated Alloy Steel — gives 
extra strength and rigidity. 


A slight turn of a single screw permits rapid indexing of the 
ARMIDE insert — reducing down time to a minimum. eB ope . : a 
adaptibility in production machining. 


Rigidity and permanent toolslide 
alignment are insured by heavy columns 
supporting the unusual arch-type con- 
struction of the frame. The cross slides 
are mounted on the lower frame and 
actuated from cam drums located di- 
rectly beneath them. This construction 
gives maximum support for the heaviest 
forming cuts as well as cross facing or 
necking operations on the surface of the 


piece. 


The use of anMIDE ‘“‘throw away” inserts provides the econ- 
omy of multiedged inserts — triangular inserts have six, square 
inserts eight cutting edges. These are available in Utility or 
Precision finish and in three grades of armipe: 350, 370 or 883. 

Protection to the shank is given by the replaceable tool steel 
seat which prevents wear and damage to the shank and provides 
a flat base for the insert reducing the possibility of damage to 
the insert as it is clamped in place. A relief groove is ground 
into the seat providing clearance when a dulled insert with 
‘built up’’ edges is turned over 

ArMstronc Armipe Carbide Insert Tool Holders are fur- 
nished in two styles and three sizes. Complete data on these 
tools is given'in Bulletin CIT, mailed on request. 


ARMSTRONG BROS. TOOL CO. 


“The Tool Holder People”’ 
5257 W. ARMSTRONG AVENUE CHICAGO 30, ILt. 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-4-164 


Write for 
catalog 


Standard spindle speeds of the ver- 
tical chucker range from 32 to 628 rpm 





providing an ample reserve to accom- 
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medate future tooling advancements. 
Three spindle speeds are available at 
each spindle position with each set of 
pick-off gears. An independent indexing 
motor gives positive indexing of the 
spindle carrier; locking and clamping 
at completion of the index is hydrauli- 
cally operated. 

Simply adding a cam on the indexed 
tapping shaft accomplishes change-over 
from single to double index. 

An electrohydraulic system provides 
both a convenient means of actuation 
and control. 


UNUSUAL PROCESSING 
TECHNIQUES 


Use of a Cyril bath draw forming 
machine in internal broaching of a 9-ft 
aluminum tube has been developed by 
tool research engineers at Chance 
Vought Aircraft in Dallas, Texas. The 
problem was to cut down the internal 
ridges running the length of the long 
tube 0.0030 to 0.0060 in. The ridges 
had to be flat on top. 

A draw rod about 10 ft long, with a 
quick disconnect, was attached to a 
mandrel containing three broaches and 
three floating wear plates. both adjust- 
able in diameter. This rod was attached 


to a 25-ton draw head on the machine. 
The aluminum tube was clamped in a 
V-block fixture and tightened to pre- 
vent jumping. The broach was pulled 
through the tube slowly five times to 
make the desired cut in the ridges. 

Recent improvements have also been 
made in embossing sheet materials. The 
improvements involve new techniques in 
producing matched steel embossing 
rolls and an increase in speeds of the 
machines. Now, three dimensional pat- 
terns, textures, figures and motifs of 
wide variety are impressed on_ steel 
metals, leather, plastics, paper, glass, 
textiles and other materials, either for 
decoration, to change texture or impart 
additional rigidity. 

The development is the result of co- 
operation between the Standard Steel 
Works Div. of Baldwin-Lima-Hamilton 
Corp. in supply the rolls and Modern 
Engraving and Machine Co. in preci- 


sion methods of engraving. 
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Rear side tooling view of 14- 
in. 8-spindle vertical hydraulic 
chucking automatic with dou- 
ble indexing performs 26 op- 
erations to complete both ends 
of cast iron flywheel in a 
single machining setup. Total 
machining time is 43 see. 























































(POOR GUS’ HEADLL BE 
|SORER THAN HIS THUMB 
IF THE BOSS CATCHES 


HIM, AND THE BOSS 
WON'T USE THAT RING 





GAGE NEITHER. 















DON'T TAP or HAMMER WITH A RING GAGE! This type of 
gage is very delicate and difficult to adjust. A sharp rap 
could change the adjustment, thus causing false checks. 

Thread ring gages should be used only for checking 
external threaded parts. A ring gage is always adjusted to 
proper size by means of a master set plug. Before storing a 
ring gage, make sure all moisture, dirt and metal chips have 
been removed from threads, then cover the entire gage 
with a rust preventative and moisture-proof coating. 

We, at Lincoln Gage, are forever aware that our customers 
are depending upon us to supply ultra precision thread and 


— cylindrical gages as specified. We do it . a fact that is 

= proven by the steadily growing number of satisfied customers. 
Write today for 20 page cata- @ i 
log. Fully illustrates our com- Q ® 
plete gage line and contains * + 
easily read thread standards. § wer 

h \, bd 











eee 
INCOLN GAGE Co. 


23906 HARPER AVE., ST. CLAIR SHORES, MICH. 
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LIGHTNESS COUNTS in Checker Cab body assembly. Spot-welding 


a door pillar is no snap under any conditions, but this fixture made 


of magnesium plate and extrusions makes it easier at the Checker 
Cab Plant in Kalamazoo, Michigan. 


LIGHTER TOOLS MEAN MORE EFFICIENCY 


Lightweight magnesium tooling plate 


gives jigs and fixtures easier portability... reduces worker fatigue 


More than ever before, tool engineers are specifying mag- 
nesium tooling plate. Ask their reasons and the answers 


go something like this: 


First, of course, there’s light weight. Magnesium is one- 
fourth the weight of steel, one-third lighter than aluminum. 
The natural result: Work gets done faster, better and with 
less fatigue. Strained muscles and lost-time accidents show 
a marked decrease, too. Other reasons always mentioned 
are magnesium’s excellent 


machinability, weldability, 


strength and dimensional stability. Prices are low and 


availability is no problem. 

These are the reasons for magnesium’s increasing popu- 
larity in the tooling field. Take your tooling problems to 
your nearest supplier of Dow magnesium or write THE 
DOW CHEMICAL COMPANY, Midland, Mich., Dept. MA 370L. 
AVAILABLE FROM STOCK AT: COPPER AND BRASS SALES, INC., Detroit, Mich. « 
FULLERTON STEEL AND WIRE COMPANY, Chicago, Ill. * HUBBELL METALS, INC., St. Louis, 


Mo. « A. R. PURDY CO., INC., Lyndhurst, N. J. © RELIANCE STEEL COMPANY, Los Angeles, Calif. 
« VINSON STEEL & ALUMINUM COMPANY, Dallas, Texas. 


you can depend on DOW MAGNESIUM 


FOR FURTHER INFORMATION, USE READER SERVICE CARD 





INDICATE A-4-166 
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Two-Way Precision Borer 


different 
duced parts with a variety of bore sizes 
and center distances can be finished on 
this 8-spindle, 2-way precision boring 
machine. Two fixtures enable the unit 


Nineteen semimass-pro- 


to bore up to 4 holes at each fixture 
location with the production of a fin- 
ished part for each cycle of the ma- 
chine. Each 2-spindle boring head is a 
separate slide unit and can be operated 
manually, automatically, individually 
or in combination with other heads in 
an automatic machine cycle. A finished 
part can be produced in an automatic 
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cycle in 50 seconds floor-to-floor time 
on the electrically operated hydraulical- 
ly controlled machine. 

Special belt-changing devices enable 
quick spindle speed changes for vari- 
ous bore sizes. Two speeds can be had 
on the lower spindle of each head and 
3 speeds are possible for the upper 
spindle. Magnetic chucks in the work- 
holding fixtures give maximum work- 
holding flexibility and avoid the neces- 
sity of clamping details. Fixture heights 
are adjusted with quick-change spacers. 
Gage blocks are provided for adjusting 
the various parts to correct lateral loca 
tion. Micrometer steps provide depth 


control for each head. The boring heads 
have index pins that enable quick ad- 
justment of hole center line angula: 
location. Center distance of spindles is 
adjusted with spacers. 

Snyder Tool & Engineering Co., 3400 
E. Lafayette Ave., Detroit 7, Mich. 

T-4-1671 


Gear Hobber, Shaver 


A range of new dual-purpose ma- 
chines, capable both of hobbing and 
shaving large turbine gears, is being 
made by David Brown Industries Ltd. 
of England. The range of combined 
turbine gear hobbers and shavers in- 
cludes machines capable of producing 
turbine gears from 60 to 175 in. in 
diam, and pinions and first reduction 
wheels from 6 to 60 in. in diam. 

For shaving. a special attachment is 
bolted on the hob swivel slide to re- 
place the hob. It.is centrally located 

Swivelling of the 
crossed-axis angle required is achieved 
by power or by hand. 

\ brake, of the shoe type, fitted to 
the cutter spindle, enables the tangen- 
tial load method of shaving to be used. 
Brake load is adjustable and _ the 
amount of torque on the cutter spindle 
is registered on a calibrated scale. 

Four versions of the combined ma- 


cutter to the 
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chine have been developed: the David 
Brown P60S, MH100S. MHI150S and 
MH175S. The numeral is each case 
indicates the maximum diameter, in 
inches, of the gear which the machine 
can accommodate. All machines are 
basically similar. 

Represented in U. S. A. by Morey 
Machinery Co.. Inc., 383 Lafayette St.. 
New York 3. N. Y. T-4-35 





USE READER SERVICE CARD ON PAGE 
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SINGLE 
DUAL 
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Controls standard 
machine tools for contour 
machining no other 
tracer device can perform 


When connected the Tracer Control 
Duplimatic does not interfere with con- 
ventional use of the machine tool. Push 
a button to disengage. Push another 
to re-engage. 


Write for catalog. 


FRACER CONTROL CO. 


Manufacturers of Duplimatic 
595 E. Ten Mile Rd., Hazel Park, Mich. 
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Gearless Drill Head 


A new series of simplified gearless 
drill heads has been specially designed 
for drilling printed circuit cards. With 
these drill heads it is easy to change 
hole patterns to be drilled. 

The hole pattern of the printed cir- 


cuit is drilled simulianeously in three 
Formica plate guides. The user can 
remove the Formica plates, store for 
future use and replace with new hole 
patterns as required. 

Holes as close as 0.140 in. between 
spindles can be drilled, while a_rec- 
tangular pattern up to 6 x 14 in. is the 


‘ capacity range. These heads are de- 


signed for limited runs. 
Zagar Tool, Inc., 23890 Lakeland 
Blvd., Cleveland 23, Ohio. T-4-36 


Batch Type Furnace 


An automatic, controlled-asmosphere 
batch type furnace, the Dowmatic HC- 
800. preconditions, loads and unloads 
the work chamber, and quenches the 
processed charge without operator 
handling or loss of process time. The 


operator merely rolls away the pro¢ 
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essed load and places a green charge 
before the furnace door. 

Features of the unit are pressurized 
operation, double elevator and auto- 
matic transfer mechanisms 

The HC-800 has a gross heating rate 
of 800 Ib per hour, temperature range 
of 1450-1700 F, and an oil quenching 
system (70-190 F) for carburizing, car- 
bonitriding, carbon restoration and 
clean hardening. 

Dow Furnace Co., 12045 Woodbine 
Ave., Detroit 19, Mich. T-4-1691 


Counterbores 


This rigid one-piece tool will counter- 
bore both for the leader pinhead and 
also the mating shoulder bushing head. 
Two preground high-speed cutters and 
the pilot diameters in effect provide two 
counterbores in one. Positive acting ad- 
justing screws allow fast, easy setting 
of the cutting edges. The tool may be 
easily miked to give desired counterbore 
diameter with a single setting. 

Made of chrome-vanadium steel, heat 
treated and precision ground to close 
tolerances, it is available in a range of 
5 sizes for nominal size pin and bushing 
diameters from “4 to Y in: 

Detroit Mold Engineering Co., 6686 
E. MeNichols Rd., Detroit 12. Mich. 

T-4-1692 


Three-Station Grinder 


Deburring and chamfering both the 
inside and outside edges ot hy poid veal 
teeth may be done with this 3-station 


grinding machine. Three ring gears are 


chamfered at a time. giving a produc- 
tion rate of 300 per hour. One operator 
easily handles all three stations. 

Two air-driven spindles mounting 
small grinding wheels for the deburring 
and chamfering operation are located 
at each work station. Balanced spin- 
dles are infinitely adjustable so that the 


grinding wheel may be set in proper 
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WHAT! 
AUTOMATE 
WITH STANDARD MACHINES? 


It’s true that on low-production jobs a specially built automatic 
machine tool cah take too long to pay for itself. But not so with 
Baker Basic machines. They cost much less than a machine 
designed for only one part. What’s more, they don’t have to be 
completely “rebuilt” when you have to change your product or 
production methods, They can be retooled with relative ease: 
and at less expense. Yet you still have full labor-saving automa- 
lion with loading and unloading devices and conveyors. We'll 


furnish this equipment as well as tooling if you wish. Use Baker 


Basics singly or in battery . . . for drilling, boring, facing and 


other machining operations. In 5 sizes. 


Toledo, Ohio 
BAK E R Please send free Catalog on Baker Basic 


machines. 





PNipeel FY -walel, | | beatewe theese 


COMPANY 
Best in the nag run 





; ADDRESS 
Practical jn the short run 


city iOnée STATE 
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relation to the gear teeth. One grind- 
ing wheel chamfers the inside diameter 
while the other simultaneously cham- 
fers the outside diameter. A chamfer is 
ground all around the tooth form, in- 
cluding the root and toe, with the 
rrinding wheel actually being cammed 
around the tooth form by the rotation 
of the workpiece and the fact that the 
spindles are counterbalanced. 

Various sizes of parts can be handled 
on this machine and, by adjustments in 
the tooling, a variety of straight and 
spiral bevel gears can be chamfered. 

Modern Industrial Engineering Co., 
14230 Birwood Ave., Detroit 38, Mich. 

T-4-1701 


Mechanical Force Gage 


A device for controlling mechanical 
forces at various load points, the Dillon 
multiswitch force gage is available in 
11 different capacities with from 1 to 
4 control switches. 

To the lower leg of a U-shaped alloy 
steel beam is mounted a yoke in which 
When load is 
applied across the center of the beam, 
it deflects inwardly causing adjustment 
screws in the upper half of the bar to 
contact the switches. 


the switches are set. 


Each switch can 
be set to function at a different load 
point within the range of the instru 
ment or all switches can be made to 





ea 


weavy-DUTY INDEX TABLES 


WM They're Designed for Heavy-Duty Work. 


Their rugged precision construction makes them ideal for inspection, milling, drilling, 
or assembly operations where accurate single or double spacing is necessary. 


Hi Sesco Tables Always Index Accurately. 


You can depend upon them for amazingly accurate indexing. A center hole is 
provided for piloting fixtures on the table, which assures concentricity. Parallelism is 
to either commercial or precision tolerances. 


Top Plate Rotates Freely and Easily. 


The tables are operated manually and rotate on a hardened ball race. Over-all 
height of Sesco tables is held to a height which is advantageous for industry. 


A Complete Line to Serve Your Needs. 


Sesco tables range in diameter from 18” to 48” and are available with either single 
or double shot pin. All shot pins are spring loaded. On double shot pin tables a 
simple locking mechanism is provided to keep one of the shot pins disengaged 
while working on the other—making it impossible to index the wrong pattern. 


6" 8881 Central 


Detroit 4, Mich. 


INC. 


Cngiheend £, Mamufattunend 
ob macline trols and 


pron’ NoowmK. equip MeL, 
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function at the same load. The screws 
can be permanently set and sealed at 
the factory or are adjustable. 

The gage can be clamped to working 
surfaces or bolted in place. Accidental 
overload passes through a solid steel 


rod instead of the instrument and can- 
not injure it or the switches. 

Available capacities are: 0-10, 25. 
50. 100, 250, 500, 1000, 2500, 5000. 
10,000 or 50,000 Ib. 

Dimensions vary between 444 x 1 x 
25, in. for the 0-10-lb model to 6% x 
23. x 41% in. for the 0-50,000-lb model 

The instrument shown is for com- 
pressive use, but tensile models also 
are available. 

C. Dillon & Co., Inc., 
wick St., Van Nuys, Calif. 


14620 Kes- 
T-4-1702 


Radial Drill 


A low-cost radial drill 
features a flame-hardened column for 
lasting 


precision 


accuracy. Its radial-operated 
large table, 28% x 48 in., 
with 34-in. T-slots. The sturdy column 
accuracy and 


is provided 


assures freedom from 


vibration. 


All movements controlled — by 
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positive acting, conveniently grouped 
handles, dial and wheels mounted on lm roved 
the transmission unit within easy reach p 

of the operator. 

There are 16 geared speeds ranging 
from 50 to 1400 rpm, with hardened 
easy-mesh gears mounted on hardened 
and ground spline shafts so grouped 


that any gear speed can be selected at os 
will with the hand levers. 

The 4 lever-controlled power feeds 
provide the correct feed for the speed 
and size of drill. 


Veet Industries, 25753 Groesbeck A B E T T E R 


Hwy, East Detroit, Mich. T-4-1711 


PRODUCTION METHOD 
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Tube, Bar Straightener 


This unit for straightening small 
diameter tubes and bars in steel, stain- 
less, aluminum, brass, inconel and other 
metals, features a Syncro-drive which 
automatically centers materials in pass 
line without use of guides. Five rolls 
are incorporated in the unit; all driven 
by a single motor and angularly adjust- 
able. Roll speeds are coordinated auto- 
matically. Each size machine in the 
line handles a broad range of sizes. 
Model 000 SD, for example, handles 
metal “4g to 3% in. OD. 

Sutton Engineering Co., First Na- 
tional Bank Bldg., Pittsburgh 22, Pa. ; 

T-4-1712 metalworking solution, has the highest heat removing capacity 


Improved Lusol, an oil-free transparent water-soluble 


of all coolants, regardless of type. It keeps tools cooler so 
cutting edges last longer. It keeps work pieces cooler so 
. , closer tolerances can be maintained. In addition, the Lusol 
Honing Tools, Abrasives method keeps machines clean, eliminates odors, 

A line of high-production honing smoke and oily floors, and eliminates the basic causes of 
tools features slotted body design that dermatitis. It all adds up to better production 
provides good support for the stones. 
The new Plas-T-Clad abrasive stones 
are supported on the sides, near the 


under better working conditions. That is worth investigating. 


CONCENTRATION TEST KIT 


With this pocket size Concentration 
Test Kit Lusol users can check the con- 
centration of the solution right at the 


machine. Only takes a minute or two. 


cutting face, by the tool body. Use of 
a high percentage of the full depth of 
the honing stone is possible with this 
design, where the side support is sta- 
tionary and the expansion support F. E. ANDERSON OIL COMPANY INC. 
moves as the stone is expended. Pro- PORTLAND CONNECTICUT 
tective material covers the sides of the 
stone to prevent spalling. 

With this tool design, the set of ex- 
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pended stones is removed and new 


stones are inserted in a matter of 
seconds. 

Model HF-8, illustrated, is used for 
honing medium and large-sized bores 
Model HS-5 is used for small to me- 


dium bores. 


Barnes Drill Co., 870 Chestnut St.. 


Rockford, Ill. T-4-1721 
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Precision Gage 


The Inchmaster is designed to retain 
a given measurement with a combina- 
tion of blocks for later checking even 
more other measure- 
ments have to be set up and used be- 
fore the 


though one or 


earlier combination is used 
again. 
Designed to facilitate use of pre- 
cision gage blocks as well as increase 
their versatility, the Inchmaster is non 
topple, portable, lightweight unit with 


no moving parts. It is constructed of a 





How TAYLOR « 


LIQUID SPRINGS 


for DIES 


*TRADEMARK 


ACTUAL 
SIZE 


@ SIMPLIFY 
DIE DESIGN 


@ cut costs 
OF DIE MAKING 


@ PROVIDES AMPLE 
SPRING PRESSURE 
TO MAKE COMPOUND DIES 


by use of 
liquid 
compressibility 


PATENTS 
APPLIED FOR 


This revolutionary Taylor 3/4” diameter Liquid Spring is only 24" long 
plus threaded stud and delivers 2000 Ibs. end load with a 400 lbs. pre- 
load. The 5/16” stroke and load can be varied to meet requirements 


by changing volumes or “Liqui- 
press” * compressible liquids. 

Reduces by 900% the time of 
drilling and tapping holes in dies 
and “down time” servicing. Pay for 
themselves in lower installation 
costs. Taylor Liquid Springs are 
completely self-contained eliminat- 
ing stripper bolts and washers. 


Write for Complete Line Catalog LS Today 


TAYLOR DEVICES INC. 


188 Main Street, North Tonawanda, N. Y. 


Specializing in the Manufacture of Compressible Material Devices 
FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-4-172 
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stack of blocks, so ; 


arranged that portions of both the up- 


individual gage 


per and lower surfaces of each block 
are exposed for quick, easy setup. The 
blocks are of one-inch thickness so that 
the full inches are directly available on 


the instrument. Intermediate sizes are 


made up of standard gage blocks and 
placed upon and/or below the proper 
unit block to obtain the required di- 
mension. Any combination of blocks 
within the range of the gage is per- 
fectly safe. 

Orion Tool Co 
troit 27, Mich. 


14560 Lesure. De- 
T-4-1722 


Locating and Drilling Unit 


Direct numerical input controls the 
Model LD-24 automatic lo 
cating and drilling machine for work 


heavy-duty 


up to 24 in. in width and any reason- 


The 1l-hp automatic drill 
head will drill up to % in. or larger 
holes. Hole positions are quickly and 
automatically located. 

The operator sets actual length and 
width dimensions in increments of 0.001 
in. on dials and 


able length. 


direct numerical 
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controls to set the 
Drill unit and 
table motions are completely automatic. 
the selected 
located, the drill feed is automatically 
actuated. If desired, the drilling oper- 


direction 


presses 
machine in motion. 


As soon as position is 


ation can be controlled manually. 


Even greater savings on short-run 
operations are possible if the equip- 
ment is controlled by the Hillyer mul- 
tiple-channel programmer. Using pet 
manent, grease-proof, vinyl tape, pre- 
viously prepared by engineering or set- 
up personnel, the operator merely loads 
ind unloads. All machine 
functions are signalled and controlled 


by the tape. 


required 


Hillyer Instrument Co.. Inc., 54 Lafa- 
vette St... New York 13. N. y T-4-1731 


Power Press Feed 


\ Micro-Air 
equipped 


power press feed is 
located 


trols with a red warning light on the 


with centrally con- 
panel to indicate when the current is on. 
Rated speed of the carriage is 11% ft 
per sec at 100 psi. Feed length may be 
adjusted while the machine is in opera- 
tion. Spring loaded grease cups on long 
bushings permit unusually smooth per- 
formance. 

Nadel Tool & Mfg. Co.. Inc.. 
ren St., New York 7, N. Y. 


20 War- 
T-4-1732 


Facing Machine 


Flat are pro- 
duced on any workpiece with this new 


and square surfaces 
facing machine which has a 14-in. cup- 


shaped grinding wheel mounted per- 
pendicularly to the table. Workpieces 
need only one flat surface to be held 
to the table. Operating at 1400 rpm, 
the grinding wheel faces cold or kot- 
rolled steel, tool steels, steel castings 
and all nonferrous alloys. 

When stock 
quired, one of two progressive-cutting 
mills be substituted for the 
grinding wheel. A 6-in. diam, 12-blade 
milling cutter is used for ferrous alloys. 
and will remove up to 14 in. of stock 
in a single pass. A 18- 
blade nonferrous 
metals 


greater removal is re- 


face may 


12-in. diam, 


cutter is used for 
will $.-in. cut in 


one pass. Special gripping fixtures for 


and make a 
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Even Unskilled Labor Can Use This Versatile 
Tool Accurately! It Simplifies Internal Grooving 
Problems, Cuts Production Costs! 





A) Cuts two grooves of dif- 
ferent depths and widths in 
one single operation from 
same reference surface. 


SS 


LESS 


B) Cuts 2 double-bevelied 
grooves at opposite ends of 
bore in two operations from 
same reference surface. Tool 
banks in recess of fixture 
then on plug. 


C) Cuts grooves in two bores 
of different diameters from 
same reference surface. Tool 
banks on reference surface 
Then workpiece is reversed 
and tool banks on plug. 























FIXTURE 





D) Locates and cuts groove 
when surfaces of workpiece 
are not square with axis of 
bore, making it impossible to 
bank tool on either face. 





E) Cuts groove in bore located 
in protruding member of 
workpiece. Reference surface 
on under side of protrusion. 


F) Cuts groove in a bore from 
inaccessible reference sur- 
face eliminating facing oper- 
ation. Tool banks on plug set 
in fixture. 





Amazingly versatile! Your toughest recess cutting problems can be 
met simply and efficiently with the Waldes Truarc Grooving Tool 
because it offers a whole range of possibilities beyond the range 


of ordinary recessing tools. 


Wide Cutting Range! The Waldes Truarc Grooving Tool comes in 5 
models...enabling you to cut accurate grooves in housings. with 


diameters from .250 to 5.00 inches. 


Send Your Problems to Waldes! Send us your blueprints...let 
Waldes Truarc Engineers give you a complete analysis, price quota- 
tion and delivery information on the most econamical tool set-up 
for your porticular job. There is no obligation! 


Write NOW for @ 20-page manual containing full information on Waldes Truarc Grooving Tool 


WALDES 


~ |. GROOVING TOOL 


Made by the Manufacturers of Waldes Truarc Retaining Rings 
WALDES KOHINOOR, INC, 47-16 Austel Place, L.1.C.1,N.¥ 
Waldes Truarc Grooving Toot Menufactured 
Under U. S. Pat. 2,411,426 
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Waldes Kehinoor, Inc., 47-16 Austel Pi., L.1.C. 1, N.Y. 


Please send me your new 20-page technical manval 
on the Waldes Truorc Grooving Tool. (GT-2-53) 


Name 





Title. 





Company 





Address 





in 
5 
o 


City. Zone. 
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” holding nonferrous plate, and magnetic 
chucks for holding thin ferrous pieces 
PA RTS r & & D ia ae S$ are also available. 


Eastown Tool & Engineering Co.. 


° . : n 23672 Schoenherr Rd., East Detroit. 
Provide Automatic Feeding And a a eee 
Orientation of Small Parts 


In testing and sorting processes as well as for assem- 
bly, SYNTRON Vibrating Parts Feeders reduce 
handling costs and increase production. Parts are fed USE READER SERVICE CARD ON PAGE 
single file—in oriented position—or may be deposited 203 TO REQUEST ADDITIONAL TOOLS 
by gravity fed track to dies, indexing tables, etc.— OF TODAY INFORMATION 
May be set up in at exactly the right speed. Electro-magnetic opera 
single or multiple tion—no mechanical, wearing parts—no installation 
units. problem. 








Write for catalog data—FREE! Hydraulic Press 
S Y NT R ra N c ra) MP A N Y Thirty external involute gear teeth 


on the OD of a bronze automotive syn- 
340 Lexington Ave. Homer City, Pa. 


chronizer ring are broached by a hy- 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-4-174-1 








A New Principle of 
AUTO-COLLIMATION 


THE 
DAVIDSON 
MODEL 0-600 


COMPARISON 
AUTOCOLLIMATOR 


This new type angle-comparator permits accurate and 
repeat measurement of the difference in angle of the 
returning beams to 1/10th second of arc. 

It allows comparison and measurement of small angles 
to a precision heretofore considered impossible. 

Patented design, employs a unique arrangement of opti- 
cal tipping plates coupled to a calibrated micrometer dial. 

Any change in position of the D-600 moves the com- 
pared images in the field of view but has absolutely no 
effect on the micrometer reading. draulic Horning type press with con- 


We gladly discuss optical measuring problems. : - tinuous automatic cycle. 





jroaches for this machine are 


CAN mounted in a stationary broach 
a stationary oac pot, 
erg DAVIDSON MANUFACTURING hy through which the part is pushed. Ten 
es a “a Eo ae American HSS 30 involute spline 


One of Americas Finest Oplical Plants : broach rings are mounted in the pot 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-4-174-2 
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which also acts as a guide for the push 
bar during the broaching stroke Parts 
are fed by a gravity tube feed. A single 
spline inside the tube radially locates 
the notched parts. 

With the machine running on con- 
tinuous automatic cycle, the operator 
only has to keep the feed magazine 
filled with parts. 

At a theoretical 100 percent efficien- 
cy, production is about 300 parts per 
hour. 

American Broach & Machine Co.. 
Ann Arbor, Mich. T-4-1751 


Trimmer 


A sturdy trimmer. designed for ver- 
satility, has a pneumatically operated 
head that can be raised 2 in. to permit 
insertion of bulky material quickly and 


easily. Raising and lowering of the 


head’ to engage and disengage the cut- 
ting tools may be done by a remote foot 
pedal. 

Guide bars on the unit can be de- 
tached when edge trimming a large 
stamping, center cutting a deep drawn 
stamping, etc. The guide bars can be 
left on when shaping a large piece of 
metal. 

American Pullmax Co., Inc., 2455 N. 
Sheffield Ave., Chicago 14, Il. 

T-4-1752 


Ball-Bearing Gage 


An attachment for use with Micro-Ac 
bearings of 
from 1 mm up to 1% in. diam to an 


comparators gages ball 


accuracy of 1% millionth of an inch. 
The equipment also can be used for 
random sphericity gaging. 

Essentially, the attachment is a V- 
shaped block mounted at a slight angle 
to permit the ball to roll into a chute 
after completion of the gaging opera- 
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tion. A manually operated lever moves 
the ball into the gaging position under 
the Micro-Ac gage head. The gage 


{ 
he 


head contact tip pressure is only 4 
ounces to distortion 
There is provision for fine adjustment 


of the head, and a positive stop gives 


prevent work 


over-travel protection. 
735 Car- 


T-4-1753 


Cleveland Instrument Co.., 


negie Ave., Cleveland, Ohio. 


Punches and Die Buttons 
for Fasteners 


\ five-station progressive die, using 
standard RB punches and die buttons. 
produces in sheet metal the means for 
utilizing three different fastening meth- 
ods: types A & B sheet metal screws, 
Simmons type spring-lock fastener and 








provides 


COMPLETE 
AUTOMATIO 





Model KA 
200/-2 with 
two vertical 
spindles. 


Greater Accuracy and Higher Finish 
Speed Up Production, Reduce Bench Time 


The new RIGID die sinking and copy milling machines are 
hydraulically operated and fully automatic. RESULT— 


Turbine blade 
forging die 


greater production speed, less operational supervision. And 
the high finish produced by these Swiss-made machines 
reduces time-consuming hand work to an absolute minimum 


The surface travel of the cutter remains constant regardless 
of variation in contour. Even vertical copying can be per 
formed easily. RIGID Die Sinkers will maintain a normal 
working accuracy of +.002'' from master to work piece. 
Closer tolerances are also possible. 


Six models provide a choice of one to six spindles. Optional 
equipment includes a 360° plus depth profiling head with 
working accuracy of + .001"' and a Reverse Image attach- 
ment to produce left and right parts from one master. 


Aluminum compressor 
wheel 14"' in diameter. 





interested? Write for bulletin. 


—from bench lathes to boring mills. 


Cc 0S A nationwide sales and service of precision machine tools 





COSA CORPORATION, 405 LEXINGTON AVENUE, NEW YORK 17, N.Y. 


IN CANADA contact COSA CORPORATION OF CANADA LTD., 40 Front Street W., Toronto 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-4-175 
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round clinch nuts. see photo. 

For A & B types of sheet metal 
screws, the punch and die button units 
pierce, lance and draw a conical shape 
in the metal in one operation. These 
punches and die buttons can be used 
as a part of any die in conventional 
presses. 

Individual punches and die buttons 
can be manufactured to specifications 


to meet hole requirements of any Sim- 


mons type fastener design. Standard 
RB clinch nut punch and die button 





lket 
ae 


ou May 42 Well Have the Geet 
































Walker Longitudinal Bar Pole Chucks . . . three popular sizes 
. . . low wattage, low price, maximum holding. 


5"x10" $ 78.00 
6"x12" $110.00 
6" x18" $185.00 


KD Rectifier with built-in switch to operate from any AC line $43.00 


o.s. WALKER CO. Inc. 


AO a On ae et a Os On 0 
Oncginal Desiguers aud Gaclders og Waguetic Chucks 
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sels prerce the metal and clinch the nut 
with one stroke of the press. RB clinch 
nut tooling. using conventional die con- 
struction. can pierce, form or blank 
the product with the same die. 
Richard Brothers Punch Div. of Al- 
lied Products Corp.. 26500 Capitol 
Ave., Detroit 39. Mich. T-4-1761 





USE READER SERVICE CARD ON PACE 
203 TO REQUEST ADDITIONAL TOOLS 
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Milling Calculator 


Dual-purpose milling calculator per 
mits rapid calculation of technical op 
erating data. One side, designated 
Milling Setup. is used to determine 
spindle speeds and feed rates adequate 
for toolroom operations. job-lot milling 

short production runs. With the 


other side, designated Economic Cutting 
Speed. operator can determine modified 
cutting speed to give minimum cost pet 
piece for high-production milling jobs 
Made of plastic. the calculator measures 
about 5 x 8 in. Company is not set up 
to process orders for small amounts 
The Cincinnati Milling Machine Co 
Cincinnati 9, Ohio T-4-1762 


Power Screwdriver 


The Model 400 power screwdrive: 
can be operator-controlled for certain 
work, and then converted to fully auto 
matic operation when required. It will 
drive as many as 60 screws per minute 

In an automatic operation, this tool 
is able to feed, guide. control the length 
of the stroke and automatically main 
tain a predetermined torque. Several 
of these machines can be set up to do 
multiple fastening jobs with only one 
operator controlling the entire battery. 

Where individual piecework is re- 
quired, the machine eliminates need for 
individual screw handling, and protects 
the product from assembly damage 
Workpieces can be handled quickly and 
placed accurately because unit operates 
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with foot treadle. The tool’s driving 
unit is detachable, for use where space 
is limited or where center distance be- 
tween screws is close. 

Shakeproof Div., Illinois Tool Works, 
Power Screw Driver Dept.. 2501 N. 


Keeler Ave., Chicago 39, Ill. T-4-1771 


Surface Grinders 


Adjustment accuracy to 0.00004 in. 
is a prime feature of the Blohm hy- 
draulic surface grinder. Microtip in- 
feed and depth feed control on these 
large-capacity grinders gives automatic 
push-button depth feed of 0.00004 in. 


and cross feed of 0.0002 in., after a 
rough hand adjustment. 

The Blohm Model HFS-12  (illus- 
trated) has a grinding capacity of 14 
in. wide by 48 in. long, while four other 
models range in capacity from 14 x 18 
in., to 18 in. wide x 40 in. long. Each 
model has a 5-hp, 2-speed motor 
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ULEAIT 
TOOL STEELS 
AHEAD 








Ahead Where? 


You will see more and more of VULCAN Tool Steels in the 
near future. They are coming closer through VULCAN’s “for- 
ward motion,” including expanded district office and warehouse 
outlets. 


Thus you will gain access to the special advantages VULCAN 
Tool Steels offer—to help you produce your finest tools and dies. 


VULCAN offers only the finest tool steels—forged to assure 
highest quality. 


VULCAN’s moderate sige and specialization give you close atten- 


tion to your exact needs. Service is efficient and prompt. 


VULCAN Tool Steels are available in all types, shapes and 
sizes. See your VULCAN representative, or write for VULCAN 
Tool Steel Data. 


con \frucible Steel Co. Division 





H. K. PORTER COMPANY, INC. 


Aliavippa, Pennsylvania 


'HKP 


88 ere emcee me 





Offices in Pittsburgh, New York, Cambridge, Baltimore, Birmingham, 


Detroit, Lansing, Chicago, Milwaukee, St. Louis. 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-4-177 
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mounted directly on the spindle, Oil- 
matic type adjustable tapered bearings 
in the spindle. Wheels up to 4 in. 
wide can be used in conjunction with 
a cross feed up to 2% in. per stroke 
for greater production and efficiency at 
lower cost. 

Various models can be furnished 
with a Finimatic device to give auto- 
matic grinding, the machine stopping 
itself after three idle runs. 

Distributed by Aaron Machinery Co., 
Inc., 45 Crosby St., New York 12, N. Y. 

T-4-1781 


Instruments 


Two Federal instruments for machine 
tools have recently been introduced. 
One is for grinder control, and is 
available for cylindrical, center type 
and internal units. One of the center 
type grinder control units is an Air- 
Electric Gage with a jump-on caliper 
which engages the work automatically 
while it is being ground. The gage 
unit controls the rate of wheel feed in 
accordance with size signals. When 
finish size is reached, the control re- 





pore 


Last word in medium size jig borers 
—unequalled for extreme accuracy, 
capacity, increased output. 

The totally enclosed spindle and quill 


mounted on super-precision ball bearings, with quill 
moving in a solid bearing . . . the extra-wide base and 


reinforced column, both cast as a single unit... 
the wider bearing surfaces . . . all contribute 
to the Jigmaster’s exceptional 

rigidity and accuracy. 

Any one of three table and 

saddle locating devices 

may be used for hole 

location. All machine 

controls can be 

] oe) operated from a 

A single convenient 

location. 

Write for 

Complete Information 


SPECIFICATIONS 


Tabie Size 18” x 24” 
Table Travel—Longitudinal . . 20” 

—Cross.... .15" 
Vertical Capacity ae rtd ge 
Throat eer 20” 
ee 7500 Lbs. 


W. B. KNIGHT MACHINERY COMPANY 


3918 West Pine Bivd. 


St. Lovis 8, Mo. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-4-178 





tracts the wheel. 

A second Federal instrument is the 
Distometer, a long-range indicating de- 
vice for use on lathes and other ma- 
chine tools. It accurately measures the 
travel of the machine carriage in rela- 
tion to any given point on the machine 
bed. 

Federal Products Corp., 1144 Eddy 
St., Providence, R. I. T-4-1782 





USE READER SERVICE CARD ON PAGE 
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Milling Machine 





Three-dimensional motion, plus the 
added feature of retaining the existing 
manual feed screws, are incorporated 
in the design of the Gorton Model 9 
J Mill utilizing the True-Trace A-3D 
tracing instrument. 

True-Trace Sales Corp., 9830 E. Rush 


St., El Monte, Calif. T-4-1783 


Abrasive Media 


A controlled size, shape and grit 
abrasive media, called . Speed-D-Bur- 
retts, permits barrel finishing of parts 
that formerly could not be finished in 
such equipment. Special compounding 
of high-quality synthetic rubber and 
pure aluminum oxide results in media 
that produces abrasive action in remote 
corners and recesses of a part without 
risk of chipping, splintering or crack- 
ing into odd shapes and sizes. Compli- 
cated precision parts may be barrel 
finished without damage or loading. In 
addition, there is no need for continu- 
ous sizing of media. 
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In making Speed-D-Burretts, pure 
aluminum oxide with precision con- 
trolled grain or grit size is kneaded into 
the raw or uncured rubber. The mate- 
rial is then molded, formed or rolled 
to a diamond, rectangular ball or 





square shape and cured to a precise 
Shore hardness for maximum cutting, 
honing or polishing action. Important 
feature of the media is its long life. 

It is available in a wide range of 


popular sizes, shapes and grits. 


Speed-D-Burr Corp., 3613 San Fer- 
nando Rd., Glendale, Calif. T-4-1791 


Hydraulic Trim Press 1 
Stamping, swaging, staking an 
broaching operations are all done on ses 


this hydraulic trim press which has a 


.. BEFORE the design 
gets off the board 


Save die designing time with Detroit Die Set time savers. Easy- 
to-use catalog puts all needed information flat in front of you. 
Heavy paper die set templets (free on request) quickly determine 
size—save drafting time. Just slip under layout and trace most 
economical size for the job. 


For more difficult jobs, a Detroit Die Set engineering representa- 
tive is as near as your phone. He can quickly answer questions 
about special die sets, bushings, etc. 


Start cutting die design cost now. Specify Detroit Die Sets. 
Available in all sizes and materials. Precision or Commercial 
tolerances. Stock die sets shipped within 24 hours. Unusually 
fast service on specials, too. 





capacity of 20 tons with a 12-in. stroke. 
The clear platen area is 24 x 18 in., 
with a 15 x 15-in. cutout in the bottom Offices 
of the platen. Other models of the press 
are available from 20 to 100 tons with 
various daylight, stroke and platen area 


in Principal 
Industrial Centers 
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Which of These 
Is Best for You 2 


Horizontal Static-Dynamic Balancing Machines. 


21 models for parts from 3 oz. to 5,000 Ibs. or more. 


ElecOdyne 


Vertical Static Balancing 
Machines. Optional drill 
unit for rapid correction. 


Automatic 


Balancing Machines. 30 or 
more crankshafts per hour 
corrected to within 0.25 oz.-in. 


Vibrodyne 


-+.@new concept in Vibration Anal- 
ysis and Correction. Fast, accurate 
“in-place” balancing. 


No matter what your requirements, there’s a Tinius Olsen 
Balancing Machine that will cut your balancing time and costs to 
an astonishing minimum. It will pay you to get the facts about 
the complete line of Olsen ElecSdyne Balancing Machines for 


high speed, low cost production line balancing. Write for 
Bulletin 49 today. 


For further information about the new Vibrodyne Vibration 
Analyzer and Balancer, send for Bulletin 53. 
eS: ee Se ca TE A eS 
e TINIUS OLSEN TESTING MACHINE co. 
2110 Easton Road - Willow Grove, Pa, 3 
Testing & Balancing Machines 


> 


oe 
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dimensions. 

Addition of a hopper makes the trim 
press suitable for automatic molding of 
plastics, powdered metals and ceramic 
products. feed for auto- 
matic operation, or a rotary table can 
also be accommodated. 

The small, compact unit uses both 
static air and hydraulic pressure. A 
3-hp motor is used in the drive. 

Traverse speed, up to 600 ipm, and 
pressing speed, up to 35 
adjustable. 

Mohler Co., 3460 Glendale Blvd., Los 
Angeles 39, Calif. T-4-1801 


A conveyor 


ipm, are 
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Automatic Spot Welder 


Two pieces of ¥-inch steel can be 
welded by the Bren/Weld SP-100 air- 
operated, fully automatic spot welder. 
This low-cost unit welds 18-gage steel 
at 100 spots a minute, lighter gages as 


fast as it can be fed. Feature of the 
unit is its patented transoidal trans- 
former, which gives this transformer 
welder a power factor of 70 percent. 
Other features include: repeat, non- 
beat operation; NEMA type 1AX 
timer; heavy-duty, double-acting air 
cylinder with adjustable speed control 


in both directions; and welding horns 
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which can be moved in and out, and 
rotated 360 deg. Controls are mounted 
on a single, side panel for convenience. 
\ self-compensating pressure switch 
automatically cares for adjustments 
when air pressure is changed. 
Brennen, Bucci and Weber, Inc., 262 


Mott St.. New York 12. N. Y. T-4-1811 


Height Gage 


lhe Height Master is an independent, 
self-contained instrument which does 
not require gage blocks or transfer 
measuring equipment. It can be set to 
thousandths in only a few seconds, and 
is easily locked at any desired inch 
measurement. By merely turning the 
thimble on the instrument, the desired 


hundredth is registered on a_ vertical 
scale and the desired thousandth lines 
up on the horizontal scale. 

The Height Master is read directly 
without disturbing the instrument; the 
inch, hundredths and thousandths read- 
ings are taken from three sharply de- 
fined measurement scales. 

Models No. 1710 and 1705 both have 
a range of measurement graduations 
from 2 to 17 inches: Model 1710 reads 
directly to 0.001: Model 1705 reads 
directly to 0.0005. 

Pacific Gage Co.. 6501 Avalon Blvd.. 
Los Angeles 3. Calif. T-4-1812 


Bandsander 


\ modernized sanding, deburring and 
grinding machine is designed to allow 
quick change of abrasive belts, tilting 
of the table top, self-alignment of pul- 
leys, spring belt tension, and the abil- 
ity to pass the belt through cutout 
openings to sand inner edges. The new 
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Have Threads 
Rolled Exclusively on 


REED 
MACHINES 


R olled threads are superior. They are uniformly accurate, smooth and 
stronger—also more economical to produce. 

Reed machines, used for both thread and form rolling, are made 
in 2 die horizontal and 3 die vertical types for in-feed or thru-feed 
rolling. They are rugged, of compact construction, easy to set up, 
convenient and simple to operate. 

Equipped for manual, semiautomatic or fully automatic feeding, 
Reed machines are suitable for both small job lots and large produc- 
tion runs. 


Write for Thread and Form Roll ng Bulletin 


REED ROLLED THREAD DIE CO. 


Specialists in Thread and Form Rolling Tools and Equipment 
WORCESTER 1, MASSACHUSETTS, U.S.A. 
Sales Offices in: Buffalo, Chicago, Cleveland, Compton, Colif., Denver, Detroit, Englewood, N J., 
Houston, Indianapolis, Milwaukee, Montreal, New York City, Phila., Pittsburgh, St. Lovis, Syracuse, Toronto 
187 
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. HIGH F FREQUENCY 
DY Induction 


HEATING 


The Lepel line of induction heat- 
ing units represents the most advanced 
thought in the field of electronics as well as 
the most practical and efficient source of heat yet 
developed for industrial heating. With a background of half 
a century of electrical and metallurgical experience, the name Lepel 
has become the symbol for quality in induction heating equipment 
embodying the highest standards of engineering achievement, dependable 
low cost operation and safety. 


If you are interested in the application of induction heating you are invited 
to send samples of the work with specifications of the operations to be 
performed. Our engineers will process these samples and return the com- 
pleted job with full data and recommendations without any cost or obligation. 


TYPICAL INDUCTION HEATING APPLICATIONS 


The illustration shows a lens grinding 
block being heated within the dome- 
shaped work coil. The heat- generated 
in the metal block softens the pitch 
enabling the operator to remove the 
ground lenses and insert the next 
batch. The entire operation is com- 
pleted in a few seconds. 


A widely used application in which sev- 
eral assemblies, consisting of a brass 
body, six radiator fins and a mounting 
stud, are being soldered simultane- 
ously. The production of similar parts 
can be further increased by using two 
work coils and a change-over switch. 


Electronic Tube Generators—1 KW; 2!2KW; 
5 KW; 10 KW; 20 KW; 30 KW; 50 KW; 75 KW; 100 KW. 
Spark Gap Converters 2 KW; 4 KW; 7’2 KW; 15 KW; 30 KW. 


WRITE FOR THE NEW LEPEL CATALOG . . . 36 illustrated pages packed 
et with valuable information. 
H Tes | alk 
Mii: P. = All Lepel equipment is certified 
| I wy cS 9 ES :s- sD to comply with the requirements 


tL of the Federal Communications 
=) Commission. 








LEPEL HIGH FREQUENCY LABORATORIES, INC. 


STREET and 37th AVENUE, WOODSIDE 77, NEW YORK CITY, N.Y 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-4-182 





model uses either 1 x 42-in. or 1 x 44-in. 
belts for both inside and outside grind- 
ing. It is equally useful for roughing 
out coarse cuts or for final finishing 
work on metal, plastic or wood: only 
the belt need be changed to provide the 
proper grit for the job. 
Mead Specialties Co., Dept. B-74, 
1114 N. Knox Ave., Chicago 41, Ill. 
T-4-1821 
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Keyway Milling Unit 


Operation of this machine for milling 
accurate keyways and slots at high 
speed is fully automatic and requires 
only hand loading and unloading of the 
workpiece. 

Milling time on a keyway ° x 2x 4 
in. is approximately 1 minute. At the 


end of the milling cycle, the machine 
stops automatically, operator changes 
workpiece and a new cycle begins. 
Rigid construction and _vibration- 
free operation, even when taking heavy 
cuts, assure dimensions and good sur- 
face finish. Because of its high-speed 
operation, the Hurth Miller is equally 
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FOR THE 
BUSINESS 
END OF THE 
WILLEY’S 
TUNGSTEN 


CARBIDE 
TOOLS 


For PROFIT 
PRODUCTION ond tf 
LONG, NON-STOP runs..2>< 
Willey’s Tungsten Carbide Tools 
best meet the demands 

of Modern Automation. 

Write for catalogs: 


Specialists in Preformed Carbide 
Shapes and Tools to Blueprints 


WILLEY’S CARBIDE 
TOOL CoO. 


1340 W. Vernor Hwy. « Detroit 1, Mich 


suited to either quantity production or 
smail-lot milling. 

Large scales simplify setting of 
length, width and depth. Twelve spin- 
dle speeds, from 180 to 2240 rpm, and 
12 longitudinal 


Normal length of the stationary work- 


feeds are provided. 


table, which is an integral part of the 

1914 in. but can be in- 
70 or 88 in. if 

Length of milling stroke, how- 


ma "ine, is 


creased to either re- 
quired. 
ever, cannot be increased. Large chutes 
in the table aid in chip removal. 
Operation is hydraulic against limit 
stops, with a setup accuracy of 0.0002 
in. Gear drives are controlled by elec- 
tromagnetic clutches for the individual 
operations 

Kurt Orban Co., Ince.., 


Pl., Jersey City 2, N. J. 


34 Exchange 


T-4-1831 


Resin for Pattern Fillets 


An epoxy trowelling resin provides 
a fast, 
smooth pattern fillets. 
flowing #630 offers de- 
including good match- 
radii. It 
tooled in place by spreading the epoxy 


economical means of making 
This evenly 
sirable results, 


ing and blending of can be 
resin over the pattern and making the 
fillet from it by a waxed, chrome-plated 
spherical ball. The resulting fillets are 
bond 


without shrinkage and provide excep- 


for all 


said to permanently in place 


tional durability types of pat- 
terns 


Marblette Corp.. 37-21 
Long Island City 1, N. Y 


Thirtieth St., 
T-4-1832 


Automatic Power Wrench 


This 2-speed, fully automatic power 


wrench with controlled torque is syn- 


chronized with a machine cycle to 


automatically engage and disengage 


parts. Controlled torque provides pre- 
cise clamping pressure. 
A self-contained the 


wrench is automatically lubricated and 


unit, power 


operates on conventional machine tool 


principles. It features a fluid-motor 


drive to permit clamping of light parts, 
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or parts with thin-walled areas, without 


MILLER 
Cylinders 


e Air and Hydraulic 
e Meet JIC Standards 


O-M TIE-RODLESS 
Air to 500 psi 
Hydraulic to 1500 psi 


O-M Tie-Rodiess (air-hydraulic) with compact 
space-saving design due to O-M Special Inter- 
locking Mechanism, eliminates bulk . . . saves 
up to Ys installation space. Interlocking feo- 
ture also mokes it easy to orient ports, dis- 
assemble, inspect, clean, repair, assemble, thus 
reducing maintenance. 

Available in complete range of sizes (11. 
to 8” bores), with standard 2 to 1 or oversize 
rods. All steel construction with bearing bronze. 
Cc letely interchangeable ports and mounts, 


as described in Bulletin No. 101A. 





s 


% 


O-M SERIES TH 
Hydraulic 2000 psi 


“~ 


O-M Series TH—heavy duty hydraulic type 
rated at 2000 psi—features heavy walled seam- 
less steel tubing and rolied steel heads occu- 
rately machined end recessed to confine the 
tube and prevent breathing. A multiple lip self- 
compensating rod gland packing, contained in 
a removable cartridge, facilitates replacement. 

Available from 11/2” to 8” bores a: described 
in Bulletin No. 105. 


Engineering Service — 


Consult an Ortman-Miller representative 
regarding your pneumatic and hydraulic 
problems. His broad experi with dard 
ond special cylinder applications is 
avelable to you without cost or obligation. 
Use convenient coupon for name and address 
of O-M representative nearest you. 





Mail coupon today for 
Bulletins 101A and 105 


(0 Have representative call 
(0 Send Bulletins 101A and 105 


Name _. Position__ 


Company 





Address —_— 





Zone___ State. 
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Norgren 
SPRAY-LUBE 
cuts tool costs 
on Pfauter 36” 
gear hobber at 
Cullman 
Wheel Co. 


.-» Cullman Wheel Co. also re- 
ports substantially increased 
tool life, safer, cleaner work- 
ing conditions, less machine 
cleanup time. 


Cullman Wheel Company in Chi- 
cago is a leading manufacturer of 
chain drives and other power trans- 
mission equipment. Dissatisfied 
with the performance of flood sys- 
tems of tool lubrication, they tried 
Norgren SPRAY-LUBE on one of 
their gear hobbers 

Results of the trial were so favor- 
able that they at once began con- 
verting the coolant systems on 
other gear hobbers and shapers to 
Norgren SPRAY-LUBE. 

Today, from the many SPRAY- 
LUBE applications in their plant, 
they have reported the following 
facts: 

Norgren SPRAY-LUBE applies 
a spray of cutting oil upon the 
close interfaces at the cutting area, 
providing a more thorough lubrica- 
tion at the cutting point between 
the tool and work piece. As a result, 
tool life has substantially increased. 





z 
=> | 
J 


} 
> \_/ | SPRAY from most 
| effective angle 
lubricates better, 
| | dissipates heat 
| faster. 


SPRAY-LUBE sprays lubricant 
exactly where it is needed with no 
waste. It does a much more thor- 














$250 Saved Yearly in Lubricant Alone 
on Each Gear Hobber with SPRAY-LUBE™ 


ough lubricating job, using con- 
siderably less lubricant. In fact, 
savings in lubricant cost alone are 
averaging $250 a year per machine 

enough to pay for the Norgren 
SPRAY-LUBE System in about 6 
months. 

In addition, SPRAY-LUBE has 
provided other valuable advantages 

improving product finish... sim- 
plifying chip removal .. . reducing 
machine cleaning time... and pro- 
viding safer, cleaner floor condi- 
tions around the machines. 


Norgren SPRAY-LUBE saves nearly $250 a 
year in coolant cost on Gould & Eberhardt 
gear shaper. 


Without obligation, learn how Norgren 
SPRAY-LUBE can reduce costs in your plant. 
Call your nearby Norgren Representative 
listed in your telephone directory — or 
WRITE THE FACTORY FOR BULLETIN 537, 


C. A. Norgren Co. 


3447 So, Elati St., Englewood, Colorado 


Pioneer and Leader in 
Oit-Fog Lubrication Since 1930 


*For complete information about this application, write for Norgren Blueprint SL-7, 
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danger of damage. Clamping torque 
can be repeated from cycle to cycle 
within ten percent. 

The wrenches are designed to fit any 
special or standard machine and per 
mit vertical, horizontal or angular 
mounting. 

[wo standard sizes are available: a 
small model, with torque capacity from 
0 to 800 lb-in., and a large model with 
a torque range from 800 to 5000 Ib-in. 

Lasalle Tool Inc., 3840 E. Outer Dr.. 
Detroit 34, Mich. T-4-1841 


Deep Hole Driller 


An addition to the Drillmation line 
of machine tool package type power 
units is this self-enclosed, hydraulic 
feed power unit for deep hole drilling 
in crankshafts, camshafts, etc. 

In this unit, drilling steps or incre- 
ments can be preset to any depth mul 


tiples; because of a rapid approach and 
return there is no need for further 
adjustments. There is no appreciable 
heat rise due to a locked-circuit feed. 
It can drill any number of holes in 
alloys up to 40-C Rockwell hardness. 
The drill spindle and pumps are in- 
tegral and in line with the drill thrust 
Standard units have a 10-inch stroke 


Drillmation Co., 21511 John R Street. 
Hazel Park, Mich. T-4-1842 
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Wet Type 
Dust-Fume Collectors 


\ dust-fume collector unit has been 
developed with a cone and baffle de- 
sign which is said to result in a 
“eyelonic” washing action, creating a 
turbulence which separates the wet dust 
and carries it to a sludge tank for 
removal. 

\ series of water curtains is created, 
through which the dust and fume laden 
air is filtered in its upward travel. A 
double row of moisture eliminators is 
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mounted above the washing chamber. 

Flat bottom incorporated in its de- 
sign serves as a settling tank from 
which the water is recirculated. A chute 
type cleanout is provided for simple 
hand cleaning of settling tank. These 
wet type dust-fume collectors are also 
produced with flight conveyors for au- 
tomatic ejection of sludge from tanks 
to containers. 

Several models are available in sizes 
and capacities from 500 to 40,000 cfm, 
to meet a variety of individual needs. 

The Zack Co., 4600 W. 12th PI. 
Chicago 50, Il. T-4-1851 


Multipress 


\ one-ton multipress is designed pri- 
marily for cost reduction. Versatility of 
the unit permits its adaptation to many 
applications. It has been designed to 
fit into automatic lines working in con- 
junction with various types of feed 
mechanisms. 

Ram pressure of the machine can be 
quickly set from 500 to 2000 Ib. A dual 
electric control system insures safety, 
as the unit will operate only when both 
hands are on the actuating buttons. 

Maintenance is easy and simple. 
Checking the lubrication and hydraulic 
oil periodically is all that is necessary. 

Denison Engineering Co., Columbus, 


Ohio. T-4-1852 


Linear Speed Indicator 


The Jaquet indicator, an unusual 
chronometric hand tachometer, is de- 
signed to read directly in inches per 
minute, requiring no calculations. 

This speed indicator has been spe- 
cially made for measuring slow linear 
speeds where precise setting of speed is 
important. 

The instrument covers all speeds 
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from 0-300 ipm. Accuracy of the in- 
struments is said to be 4% of 1 percent. 
To determine speed, it is only necessary 
to hold roller head against moving 
member, After a 6-sec interval, read- 
ing is indicated by stationary hands. 
Smallest division on dial represents 14 
ipm. 

These indicators can also be used for 
rotational readings by means of pointed 
tips which are included. 

Herman H. Sticht Co., Inc., 27 Park 
Pl., New York 7, N. Y. T-4-1843 


Die Filer 


\ Keller die filer, featuring a wide 
self-compensating chuck, 
holds 14-in. diam up to 4% x 5-in. files. 
Its roller support has full 6-in. adjust- 
ment for maximum accuracy when 
using long files. A worktable, 814 x 844 
in., tilts up to 15 deg in any direction. 
There are two speeds provided—350 
and 450 spm. Length of stroke is 14% 
in. A deluxe model has both file roller 
support and an overarm for filing, saw- 


capacity, 











gee 
intl LINE CENTER MADE 


--- HERE’S WHY 
% BACK UP RING assures positive rigidity. 


%& Bar Expansion Eliminated by means of 
Thrust Spring 


¥% Special alloy tool steel spindles, hardened 


and ground. 


%& Matched precision ball bearings, 
mounted in tandem. 


¥% Oil impregnated bronze tail bearing. 


¥% Points pre-loaded and ground after 
assembly. 


¥% A distinctive oil seal in front of bearings protects them from all 
foreign matter. Chips, dirt and cutting oil cannot reach the bearings. 


The HOWARD Live Center is the ONLY center that offers 
the patented BACK UP RING. The Ring maintains solid 


contact between the quill and head of the center . 


.. thus 


greatly increases over-all rigidity. 

Send for the new MELIN TOOL Catalog No. 54-C... it 
lists, in addition to specifications and prices on the HOWARD 
Live Center, the complete MELIN TOOL End Mill Line. 


MELIN TOOL ANN, 
COMPANY, INC. Me 
3372 West 140th St. 

Cleveland 11, Ohie 
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of automatic 
welders for 
rN Oar) an BLO 


operation 


b dhas the 
most sensitive 
controls for 
fast starting 
Plalemelaliielaan 
welds 


et is 
easiest to 
adapt to any 
fixture 


WHY 


buy anything 
but 


LINCOLNWELD 


for automatic 


welding 


Automatic Lincolnweld grodueteg 2 hidden arc 
girth welds simultaneously for welded assembly of 
automotive components. 


Makes assembly 
operations simple with 
Automatic Lincolnweld 


ERE two girth welds are made 

simply and quickly by using 
Automatic Lincolnweld heads .. . at 
speeds of 30 inches per minute. The 
assembly of the arms to the tube is 
first tack welded and then loaded be- 
tween centers. The Lincolnweld heads 
are lowered by air plungers and the 
welding cycle started. The weld is 
completed in a single pass using 
Lincoln L-60 mild steel electrode 
wire and Lincoln 780 Agglomerated 
Flux. 

Cost reductions are possible on 
virtually all types of fabrications with 
Automatic Lincolnweld. 

Three types of Lincolnwelds are 
available: LAF-3 and LAF-5 for DC 
welding, LAF-4 for AC welding. Write 
for Bulletin 1355 for complete data 
on Automatic Lincolnweld. 


THE LINCOLN ELECTRIC COMPANY 
Cleveland 17, Ohio 


The World's Largest 
Manufacturer of 
Arc Welding Equipment 


: ~ 
wi 

ie Cerone 

Ye 4 

eae a ern see loo ee yw = 


THE LINCOLN ELECTRIC CO. 
Dept. 5009 
Cleveland 17, Ohio 


(] Send me Bulletin 1355 on Automatic Lincolnweld. 
(_] Have representative cail. 

Company 
Address 








City State 





Nome 





Position 
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ing and lapping. The standard model, 
illustrated, is equipped with file roller 
support or available with overarm. A 
low-cost model has neither file roller 
nor supporting arm 

Sales Service Machine Tool Co., 2363 
University Ave., St. Paul 14, Minn. 

T-4-1861 
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Copying Shaper 


This hydraulic shaper is template 
controlled for machining external con- 
tours. Short-run contoured pieces and 
others are made quickly and accurately 


with setups no more complex than 
those on a conventional shaper. 

In operation, the template is fixed on 
the headstock and is engaged by a 
stylus that actuates the table through 
a hydraulic valve. Rotation of the 
template moves the follower. This posi- 
tions the table to conform to the tem- 
plate contour, and the work, held be- 
tween centers on the table, is thereby 
correctly positioned under the cutter on 
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the reciprocating ram. 

Ram stroke is about 11'%¢ in. and 
maximum work length, 11 in. Largest 
diameter piece that can be accommo- 
dated is 7*%.¢ in. Strokes per minute 
run 30, 60, 90 and 180, while rotary 
work feed is adjustable from 11% to 
198 degrees per minute. 

Haller Inc., Plymouth, Mich. 

T-4-1871 


Deburring Tools 


The Ellipti-Burr is designed for the 
deburring and chamfering of accessible 
hole faces having irregular surfaces. 

The new self-piloting tool is a two- 
lipped cutter, which automatically fol- 
lows any hole surface geometry. The 
pilot is conical and accommodates any 
hole size within its working range. The 
cutter blade, with two diametrically 














opposed cutting edges, is supported to 
permit both radial and axial cisplace- 
ment. 

Operating speed within the range of 
75-200 rpm is recommended, depending 
on the individual operation and type of 
material. Tools may be operated by 
portable air or electric drill motors, or 
in a machine tool spindle, and are 
readily adaptable to multiple-spindle 
operation. 

Nobor Mfg. Co., Dept. TE, 6860 
Farmdale Ave., North Hollywood, Calif. 

T-4-1872 


Vacuum Sintered 
Steel-Cutting Carbide 


Two new carbide grades, Series 8-A 
for roughing cuts and 6-A for finishing 
cuts, have been specifically designed 
for machining tough, alloy and high- 
tensile strength steels. These vacuum 
sintered carbides are said to permit 
30 percent higher feed and speed rates 
in steel-cutting operations because of 
greater edge strength coupled with un- 
usual wear qualities and a greater re- 
sistance to cratering. 

During a job test, Willey’s grade 8-A 
produced eight times more finished 
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SOSSSSSSSSSSSSSSSSSSOSSOOSOOOSs 


‘ 
SOSSSSSSSSSSSSSSSSOSSOSSSSOSOS 


DO YOU NEED ANSWERS 
TO THESE QUESTIONS? 








I How can I electroclean steel at lower cost? 

2 How can | find a brass cleaner that gives 
better protection against tarnishing? 

2B How can I reduce rejects due to faulty 
electrocleaning of zine die castings? 


Answer 1 Following an Oakite recommendation, one 
plater made a small change in his steel-cleaning cycle and 
soon had two tankfuls of cleaning solution doing the work 
of three—and the plate adhesion was improved. See booklet 


offered below. 


Answer 2 Oakite has a new brass cleaner that pro- 
vides scientific protection against the oxygen that tarnishes 
brass and other copper alloys during the application of re- 
verse currem. See booklet offered below. 


Answer $8 Oakite has an anodic conditioner that offers 
brighter plating of zinc die castings . . . with no anodic 


blackening and fewer rejects. See booklet offered below. 


FREE For more 
information about the 
electrocleaning of steel, 
brass or zine die cast- 
ings, ask for one or all 
of the booklets listed in 


the coupon. 


ol Service Representatives in 


ties of U ang Canada pustmiar ¢ 
° re ciAtiZe® Citay 


OAKITE. * 
OAKITE PRODUCTS, INC. ee ae 
58 Rector Street, New York 6, N. Y. 

Se nd me the free booklets I have che hed below: 


“Four good steps toward better electroplating on steel” 
“What's NEW for electrocleaning brass and other copper alloys” 
“(ood news about electrocleaning zine-base die castings” 

Name 


Company 





NOBLE & STANTON 


JIG & FIXTURE 
COMPONENTS 


complete line—over 500 parts 
“FIXTURES IN A JIFFY”’ 


SE 


‘TT’? ANGLE PLATES 


Our “T” Angle Plates have many 
opplications as milling fixtures, 
comparator stands or drill jigs. 
The addition of a few special 
parts make this a com- 
plete fixture at little 
cost. Normalized, pre- 
cision - machined cast- 
ings—7 standard sizes. 


Standard’s Box Jigs are made in either square or 
rectangular styles in 9 sizes. It will pay you to have 


them on hand in several sizes. 


MILL FIXTURE BASES 


Mill Fixture Bases are 
evailable in a variety 
of sizes. All ore normal- 
ized and precision- 
machined, They ore 
furnished with either 
standard keyways, or 
jig-bored holes for 
“Sure-Lock"” Fixture 
Keys at no extra cost. 


7 


‘a! 


WRITE FOR YOUR COPY 
FREECATALOG 


illustrating our complete 
line of top quality jig 
and fixture parts. 

















"Sure-Lock” Fixture Keys 
shown in our catalog 


@ eeeeeereeeeeree 


AUTOMATION NOTE: Also Custom-Built Precision 


Parts for Automation Tooling. Ask us. 


STANDARD PARTS CO. 


1012 BROADWAY « BEDFORD, OHIO 


INDICATE A-4-188 
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pieces per grind, four more regrinds 
per tool, lowered machine down time 
by 200 and reduced the cost 
per tool of finished pieces. 


percent 


Both series are available from stock 
in all standard blank sizes. 
Willev’s Carbide Tool Co.. 
Vernor Hwy., Detroit 1, Mich. 
T-4-1881 


1340 W. 


Special Sheet Metal Roller 


\ compact, high-capacity sheet metal 
rolling machine has been developed to 
form a fan shroud complete in 6 sec- 
onds. Two circumferential corrugations 


are formed in the metal as it is being 
rolled to the desired diameter. 

the 
sensitive adjustment which compensates 
Rolls 


are independent units and can be read- 


Incorporated in machine is a 


for various materials and radii. 
ily replaced. 

The Flagler Corp.. 19321 Filer Ave.. 
Detroit 34, Mich. T-4-1882 
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Circular Table 


A Microptic circular table has been 
developed through cooperating efforts 
of Coventry Gage and Tool, and Hilger 
& Watts. The projection unit of this 
18-in. model is built 
the table and is completely sealed from 
dust, oil and the heat of the lamp. The 
breaks the 
ten-minute divisions on the main glass 


projection into 


optical micrometer down 


circle into 200 parts, to give a direct 
Estimation 
made to one and one-half seconds. 
The top surface of the table is flat 
and parallel to the base within 0.0003 
in. The unit 
inclinable table for 


reading to 3 can be 


sec. 


can be mounted on an 
which inclinations 
are controlled by a Microptic precision 
clinometer reading directly to 10 sec 
with estimation to 3 sec. 

Engis Equipment Co., 431 S. Dear- 


born St.. Chicago 5, Ill. T-4-1883 


Recessing Tool 


Recently 
for automatic screw 


tool 
machines and tur- 
ret lathes is available in three standard 
l-in. shanks. It can 
be adjusted to operate on any internai 


introduced 


“Ce ing 
recessing 


sizes—°g, 34 and 


diameter within capacity of machine. 
It also is adjustable to operate on out- 
side diameter for such work as cutting 
cutting clear- 
ance at end of threads. Important fea- 


grooves, chamfering or 


ture of the tool is that it may be oper- 
ated with spindle running right or left. 

R and L Tools, 1825 Bristol St., 
Philadelphia 40, Pa. T-4-1884 


Copy Grinding Machine 


Two duplicate lathe tools, form tools, 
profile gages or production parts may 
be ground simultaneously in one simple 
the 
Copyrex copy grinding machine. 


operation on recently introduced 


An easily 


made template, enlarged 
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5 times, effects the copying process 
through a parallelogram linkage to the 
twin toolholders holding the work- 
pieces. A pair of diamond dressers 
keeps the wheels trued for accurate 
grinding. A cylindrical grinding at- 
tachment which permits grinding of 
circular pieces up to 4 in. in diam is 
also available. 

Carl Hirschmann Co., Inc., 30 Park 
Ave., Manhasset, N. Y. T-4-1891 


Free Running Locknut 


One-piece, free me 
spinning and re- 
locknuts 


are being  pro- 


usable 
duced by auto- 
matic process to 

provide low cost 

quality product. The upper portion of 
the nut is slotted and the bottom face 
is undercut so that when the nut is 
tightened, the threaded upper segments 
move inward causing the nut to produce 
a Vibration-proof lock on the threads of 
the screw. 

(ll-metal construction serves as pro- 
tection against effects of both oil and 
water. 

Made of steel, brass, aluminum and 
stainless, the new locknuts are avail- 
able in all machine screw sizes. 

Jacobson Nut Mfg. Corp., Box 177, 
Kenilworth, N. J. T-4-1892 


Spring Computer 


The Calculaide spring computer cor- 
relates in one setting such variables in 
spring design as spring diameter, wire 
size in diameter and gage number, 
number of active coils, material and its 
torsional modulus G, maximum sheer 
stress, load and total deflection. 

All figures are read off directly 
without any intermediate computation; 
no reference is made to a standard 
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load, standard G, or a standard number 
of coils. The stress scale includes the 
correction for nonlinear distribution of 
torsional stresses in curved wires. The 
Calculaide also gives correct results 
tor large deflections of extension 
springs. 

Only 11 in. in length, this computer, 
made from sheets of tough, nonwarping 
dimensionally stable plastic, is a sturdy 
instrument unaffected by moisture, per- 
spiration or ink, and is easily cleaned. 

American Hydromath Corp.. 25-20 


43rd Ave.. Long Island City 1, N. Y. 
T-4-1893 


Four-Way Valves 


This 4-way valve is operated by a 
solenoid controlled pilot which allows 
control of the spool movement at rates 
to assure operation without shock. The 
solenoid is fastened to the valve by the 
cover; therefore, electrical operation of 
the valve is prevented unless the cover 
is closed. 

salanced piston design gives balance 
in all directions with no side or end 
thrust. 
smooth continuous riding surface for 
the piston. Round holes in the sleeve 
permit a smooth throttled reversal. The 
holes can be elongated to increase throt- 


Sleeve type construction gives 


tling action. Because the area through 
the valve is equal to or greater than the 
area through connecting pipe, there is 
minimum pressure drop through the 
valve. 

The valve is designed to withstand 
2000 psi and will allow full back pres- 
sure on the exhaust port. Recommended 
capacity is 144 gpm. 

Racine Hydraulics & Machinery Ine.. 
Racine, Wisc. T-4-1894 


Master Spacer 
This high-precision multipurpose 
master spacer quickly and accurately 
indexes work for machining jobs. 
Indexing accuracy is within 0.001 in. 
cumulative error on a 6-in. diameter 





SKINNER 


"JUNIOR” 
POWER CHUCKING 
UNIT 


NOW! 
Maximum production speed 
for your small lathes 


T00! 


This Skinner ‘Junior’ unit can be 
odapted to almost any small lathe with 
1” to 1¥” hole through the spindle. 
It is light in weight, precisely balanced 
to minimize spindle bearing and brak- 
ing loads, and provides extreme repe- 
titive accuracy on internal and external 
work. 

The Skinner 8” self-centering power 
chuck has gripping capacity from 14” 
to 6”. Its Y%4” jaw travel exceeds the 
capacity of any collet, and is partic- 
ularly valuable on production work 
where rough or finished holding diam- 
eters may vary beyond a single collet's 
ability to grip. 

The Skinner “Junior” unit is complete. 
It contains chuck, 6” aluminum air 
cylinder, adapters, draw bar, etc. 


Write Skinner or your nearest 
Skinner distributor for illustrated folder 


AANN 
eS, 


THE CREST b/ OF QUALITY 


Saee. 


we SKINNER 


CHUCK COMPANY 
212 Edgewood Avenue, New Britain, Conn. 
INDICATE A-4-189 
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4-way cost 


control 


—long life 


Long Lands 


of sizes and types 


H-P-M._ Directional 


most demands for unqualified 


service. That’s why economy minded design 
engineers choose time-tested, job-proved H-P-M 


hydraulic valves and controls 


hydraulic requirement in the 2000-3000 psi 
range. Heavy distortion-free bodies, smooth 
operating spools, wide choice of operating 
characteristics are available. Write today 

for complete catalogs—'” to 4” sizes. 


HYDRAUUC POWER DIVISION 


THE HYDRAULIC 
PRESS MFG.CO. 





Rugged Construction 


Full Flow Design 
—minimum pressure drop 


—smooth balanced operation 


Complete Range 


Control Valves 


meet 
heavy-duty 


for every 
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circle. Work may be trued in position 
with the brake off because when work 





is clamped, spindle alignment remains 
unchanged. Both brake 
dex plunger lever are located on the 
same side of the unit for easier opera- 





lever and in- 





tion. 





Designed to be used either vertically 



























or horizontally, the master spacer offers 


good performance under heavy helical 





cuts and slow feeds. 

Other features of the master spacer 
are a precision-ground 24-position in- 
dex plate, hardened and ground index 
plunger, 


plates and adjustable zero plate with 


interchangeable masking 

degree graduations on the beveled face 

for visibility. 
Erickson 


Hamilton 


Tool Co., East 23rd 
Ave.. Cleveland 14, Ohio. 
T-4-1901 


and 
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Combined Drill, 


Countersink 
A recently developed combined drill 
and countersink features spiral flute 





contruction designed to provide smooth, 


<———_ Ss 














accurate holes while providing unusual- 
ly free cutting chip formation and effi- 
cient chip removal. The combined drill 
and countersink is available in the plain 


type in sizes 1 to 8, in high-speed or 
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carbon steel; and in the bell type, 
sizes 11 to 18, in high-speed steel only 
Both types have spiral flutes. 

Diameters of drill sizes range from 
‘ea to 44 in. with the length of the drill 
portion equal to that of the drill 
diameter. 

Whitman & Barnes, 40600 Plymouth 
Rd.. Plymouth, Mich. T-4-1911 


Electronic Micrometer 


Unskilled workers can inspect as 
many as 3500 pieces an hour at toler- 
ances less than 0.0001 in. with the 
Minitron electronic micrometer. 

This all-purpose shop gage features 
2 sets of adjustable anvils for accept- 
ing a production run for quick check- 
ing without feel. The gage stand may 
be quickly preset and locked to con- 


form to a master. Pieces are then sim- 
ply inserted and the position of the 
indicator noted to check diameter, con- 
centricity and taper. It may be used 
easily to ¢ hee k off-balance or unwieldly 
pieces. 

An electronic adjustment permits 
establishment of any magnification 
from 10,000X to 1,000X. There is no 
flicker, flutter or drift of the gaging 
indicator. 

EAM Div., Industrial Gauges Corp.., 
Englewood, N. J. T-4-1912 


Angle Vise 


The Palmgren No. 23B angle vise 
with swivel base affords quick, accu- 
rate setups at any angle without clamps, 
wedges, etc. 

Jaw width of the vise is 3 in.; jaw 
opening is 3 in.; and jaw depth is 154 
in. It can be used with or without the 
360 deg graduated swivel base, and can 
be set at any angle from 0 to 90 deg in 
a vertical plane. It also can be used 
as an ordinary machine vise in the hori- 
zontal position. 

This angle vise was designed for pro- 
duction work, tool work, bench work 
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for any operation where quick angle 
setups are necessary. 

Chicago Tool and Engineering Co., 
8383 S. Chicago Ave... Chicago 17, IIl. 


T-4-1913 


Magnetic Work Holder 


An adjustable magnetic work holder, 
for use on any machine equipped with 
a magnetic chuck, is constructed of al- 
ternating laminations of brass and iron, 
possessing high permeability and low 








This MORRIS Model 322-S ligh 
Production Machine produces 97 re- 
frigeration compressor crankshafts 
per hour at 80% efficiency. In each 
part it automatically drills 11 holes, 
varying in diameter from .125” to 
375”. Six holes, including one hole 
454” deep, are drilled using gun drill- 
ing techniques. In addition, the ma- 
chine mills one end slot and one 
chordal flat on the shaft. 


[hese operations are coordinated 
through use of a MORRIS basic cen 
ter column machine, equipped with 


See our insert in 


Sweet’s Machine Tool File 


EVERY #) HOURS THIS 
PRECISION MACHINE 


e DRILLS 8536 HOLES 
e MILLS 776 FLATS 


e MILLS 776 SLOTS 


or 


a 48” dia. table, a 12-station auto 
matic indexing mechanism, and 16 
MORRIS AIR-OIL-Matic and Cam 
Matic Drill Units. 

The result is a completely automatic 
“special” machine, designed using a 
standard basic machine and standard 
drill units . . . at a fraction of the 
usual special machine cost. 

WRITE TODAY for detailed litera 
ture, or outline your production prob- 
lem for analysis by MORRIS engi- 
neers. 


MACHINE TOOL COMPANY 
950 HARRIET STREET 
CINCINNATI 3, OHIO 
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Only 
Cutter Grinder 
in the 
WORLD 
with all these 
features 


VXLN 
/ CENTRA- POINT 











Specifically designed for sharpening the small 
cutters that are so difficult to grind on large 
machines, CENTRA-POINT is fully described 
in Bulletin M-55. 


CENTRA-POINT DIVISION 
William H. Field Co., Inc., 328 Dorchester Ave., Boston 27, Mass. 


Please send a copy of the new CENTRA-POINT Data Sheet. 





me 


Name ay Title 
Please Print) 
Company 


Address 


— ee ee ee ee ee ee ee ee 
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residual magnetism 






and fused to pre- 





cision exactness. 

Work is secured on the flat ground 
face of the adjustable holding block 
which is rotated by hand to the re- 
quired angle. The angle is quickly and 
easily set with the aid of a protractor 


and planer gage. For future reference 


the position setting need only he re 


corded from the planer gage reading. 
This height setting may be varied in 
small angle increments to assure the 
accuracy necessary for precision ma- 
chining. 


Anton Machine Works, 1226 Flush- 
ing Ave.. Brooklyn 37, N. Y. T-4-1921 


Sheet Feeder 


\ standard basic sheet feed unit has 
been developed to feed a single sheet 
of steel to a punch press automatically. 
110-volt electrical 


machine is 


\ir-operated with 
control, this capable of 


handling up to 30 steel sheets a minute, 





depending upon the size of the blank 
It will take sizes ranging from a blank 
of 8 in. in sheet of 
18 x 144 in. 

Like other 


feeder is self-contained and completely 


diameter to a 
units in this line, the 


movable. Its controls can be _ inter- 
locked with those of the presses, and 
with those of other units 

Automation, Inc., Hamil- 


T-4-1922 


Hamilton 
ton. Ohio. 
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Counterbores from Stock 


Counterbores and countersinks are 
being made available for use with Con- 
tinental standard drive holders which 
are designed to hold cutters rigidly 
while the work is in process, yet to 
permit instant changes. A cutter can 
be detached or inserted by hand merely 
by a twist of the wrist. 

Boxed sets of counterbores, counter- 
sinks or holders are stocked for imme- 


diate delivery. These sets are of par- 
ticular advantage where a fairly broad 
range of sizes is needed, but it is not 
practical to keep large quantities of 
tools on hand. Cutter and holder assort- 
ments are assembled in graduated sizes 
to anticipate types of work each set will 
be called upon to do. 

Continental Tool Works Div., Ex-Cell- 
0 Corp.. Detroit. Mich. T-4-1931 
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Belt Grease 


Kocour belt grease, a uniform, chem- 
ically controlled compound has been 
developed as a polishing aid for abra- 
sive belt operation on both ferrous and 
nonferrous metals. Nonloading proper- 
ties maintain a film on the abrasive 
surface, thus preventing metal particles 
which normally adhere to cutting points 
from loading up the abrasive surface, 
minimizing dulling of abrasive grain on 
the belt. The substance will not clog 
the belt. Operation and maintenance 
is much cleaner, and use of inflam- 
mables as a lubricant or wash is avoided. 

Kocour belt grease is available in pa- 
per tubes, 24% x 81% in., each weighing 
approximately 144 lb and can be sup- 
plied in any quantity. 

Kocour Co., 4800 S. St. Louis Ave., 
Chicago 32, Ill. T-4-1932 
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Cutoff Saw 


The Valor 
many metal cutoff problems, has a 5-hp 
multibelt assure 
smooth easy cutting of both ferrous and 
with minimum 
burr and need for remachining. 

The large bed and 16-in. blade offer 
versatility to accommodate various ma- 
terial 


saw, designed to meet 


motor and drive to 


nonferrous materials 


sizes. The swivel cutting head 
and unusual material clamp allow cut- 
ting at angles up to 45 deg with ma- 
terial remaining horizontal. 


The saw is equipped as standard for 
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USEFUL LIFE OF: 


DIE SETS 





Increased | 


sy 
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by “Standard” 
CHROME COATED POSTE 


For over FIVE YEARS experienced die- 
makers have rated chrome-coated posts a 
major factor in the superior performance 
of “Standard” Die Sets. 


Recent laboratory tests* conducted by a 
nationally known research organization, 
prove that “Standard” Chrome-Coated 
Posts 


(1) Reduce harmful friction 
(2) Reduce wear between post and 


bushing, preserving close toler- 
ances much longer than when 


posts are not chrome-coated. 


Compare these facts and other “Standard” 


STANDARD DIE SET MFRS., INC. 
1487 Elmwood Avenue 
Providence 7 R. I. 


Please send me your 
(0 Comparison Chart 


0 Die Set Catalog 


advantages for yourself. Send for the 
new “Standard” Die Set Comparison 
Chart and Catalog today. 


STANDARD DIE SET MANUFACTURERS, INC. 
1487 Elmwood Avenue, Providence 7, R. 1. 


*Test data on file and available on request 


Company 


Address 


(0 Sample “Standard” Die Makers’ Grease 


BRANCHES: NEW YORK * PHILADELPHIA * BUFFALO * DETROIT * GRAND RAPIDS * INDIANAPOLIS © LOUISVILLE 
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NEW WENDT-SOnIS 
TOOL HOLDER 


Chip Breaker 


FOR THROW-AWAY cutting edge dulled, the car 
CARBIDE INSERTS bide insert was unclamped and 


indexed to provide a new edge. 
When all 8 edges were dull the 
low cost insert was replaced. 
On one job, cutting edges on Cutting edges of brazed car- 
this new Wendt-Sonis holder bide tools formerly used, cost 
cost only $0.17 each. When the $0.70 each. 


Lowers cost 
per cutting edge 76% 


LOWER TOOL INVENTORY. One holder and a stock of low 
cost inserts will replace a stock of brazed single point tools. 
Inserts in a wide range of carbide grades are available for one 
holder. Holder can be used with or without chip breaker. 


ELIMINATE DIAMOND GRINDING. Insert regrinding is un- 
necessary. Chip breaker grinding is eliminated as separate throw- 
away carbide chip breakers can be clamped on top of the insert. 


SHORTEN MACHINE DOWN TIME. Inserts can be indexed 
or replaced without removing holder from machine. Machine 


resetting is often unnecessary as precision inserts can be indexed 
to +,001”, 


Wendt-Sonis Mechanical Tool Holders are available in styles for 
almost any operation, right or left hand cut, and with positive, 
negative or neutral rakes, Carbide inserts are utility or precision 
ground, Write for Catalog #56, Address Dept. TE-456 





WENDT-SONIS company 


HANNIBAL, MISSOURI 
ROGERS, ARKANSAS 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-4-194 





wet cutting but can be used dry. 

A special adapter will set the cutting 
head to one side so it can be used to 
cut gates and risers from large castings. 

Victor Engineering Corp., 15 Maple 
Ave., Paoli, Pa. T-4-1941 


Turret Drill 


This small, fast Burgmaster turret 
drill, Model 1C easily handles holes up 
to %g in. in steel. It has a 7-in. stroke 
and a speed range of 325-4050 rpm. 
Among its features are fast power in- 
dexing, sensitive feed and preselective 
speeds and stops. There are no quick 
change tools. The units can be used to 
do any combination of six operations in 
one setup. 

Burg Tool Mfg. Co., Inc., Gardena, 
Calif. T-4-1942 


Bar Gages 


A series of large diameter bar gages 
provides 0.0001-in. accuracy for inside 
or outside diameters as large as 36 in. 
They are particularly designed for 
quick, economical use under special in- 
spection requirements ordinarily de- 
manding special gages. 

Infinite variability can be obtained 
between 9 and 36 in. Complete sets to 
provide a few sizes to cover a wide 
range can be developed. 

Rimat Gage Co., 21 W. Dayton St., 
Pasadena, Calif. T-4-1943 


Heavy Duty Shaper 


This heavy duty shaper, designed 
especially by Schlenker & Co. of West- 
ern Germany, for use with carbide tools, 
features a heavy V shaped ram which 
slides in plastic guides to minimize 
wear. V shape of the cross section of 
the ram assures absence of any play. 

Maximum stroke is 331 in., and cross 
feed of the table is 3144 in. A range of 
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18 ram speeds allows adjustment of 6 
to 108 spm. Machine table is equipped 
with both vertical and horizontal rapid 
traverse. 

Distributed by Eric R. Bachmann Co.., 
Inc., 27-11 41st Ave., Long Island City 


5. T-4-1951 
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Marking Unit 


A hydraulic marking unit has been 
especially developed for operation on 
automatic production lines. 

In the application illustrated the de- 
vice is installed in an automobile engine 
assembly line. This unit begins its cycle 
after receiving a signal from the master 
control panel and also from the work- 
piece in the proper station. An 8-sec. 
work cycle consists of clamping, mark- 
ing, automatic indexing of numbering 
head, unclamping and recording engine 
serial number on a continuous paper 
tape. It performs all these functions 
without the service of an operator. 

The unit is designed with a universal 
mounting plate so that it can be in- 
stalled to operate in any position. 

Cadillac Stamp Co., 17315 Ryan Rd., 
Detroit 12, Mich. T-4-1952 
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UNIFIED BROACHING INSTALLATION 


@ 480 parts per hour 

@ 2 passes per part 

@ 90° index between passes 

@ Automatic broaching cycle 

@ 168 pounds of metal broached per hour 
@ Automatic chip removal 

@ Colonial dual ram 15-ton 66-inch stroke 
@ Ask for Colonial dual ram bulletin RT-54 








BROACH & MACHINE CO. 
Was 13, we 
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dixi GO 


alela bP 4elalt-imme) olivet-im ite, 


with 5 optical microscopes 


a Pa. + wae Fes 


VERSATILITY ACCURACY 


Optical settings for operations in all planes 
and compound angles . . . Equally suitable 
for tooling, short-run or production work . 


Overall accuracy of .0002” 


A precision machine for JIGLESS 
boring, facing, milling, and drilling 
work, in all planes. Built-in 360° 
optical rotary table, 28%" x 32%”. 
All spindle and table settings by 
optical microscopes. Infinitely variable 
hydraulic feeds. Mechanical spindle 
feeds with automatic depth stop. 
#40 taper spindle-speeds infinitely 
variable to 1400 R.P.M. Special 
features eliminate effect of 

spindle overhang on accuracy. 


DIX! 450 PRECISION 
OPTICAL CIRCULAR 
DIVIDING TABLE 


Direct readings of | sec. 











(See insert picture above) rigidly 
mounted (not tilting) on built-in 

rotary table permits holding close 
tolerance relations between bores 

in all planes, including bores at 
compound angles. ALL IN ONE SET-UP 
All sides of the work piece except the 


mounting face machined in one set-up. * Guaranteed service by factory trained staff 


5 OPTICAL MICROSCOPES 


* Engineering staff available for consultation 
* Spare Parts in New York stock 





oo . . 
SEE THIS Your operators pen ' 
DIX! 60 now in wide use in ding Aircraft and 
VERSATILE MACHINE no e use in leading Aircraft a 


Manufacturing Plants throughout the United States. 


IN OPERATION Nomes ovailable upon request 


at our New York 
or Cleveland Show 
Rooms. Write for 


Complete descriptive NM . | =} . i * 


literature and prices . 

to Department 21. > Solol a m- mi laalelola miter 

Catalogues on 

additional production 
: 475 Grand Concourse, Bronx 51, N. Y. 

equipment also 


available on request. 








A Division of Machinery Builders, Inc 


Phone: MOtt Haven 5-0900 
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Cash awards are being offered by 
The James F. Lincoln Are W elding 
Foundation for ideas or suggestions 
that will accelerate progress in are 
welding. Residents of the United States 
or its possessions are eligible to submit 
ideas on any aspect of are welding that 
can be used to advance welded design, 
welding engineering or the general ap- 
plication of the welding 
[Twenty awards totaling $20.000 are be- 


ing offered: top prize is $5.000 


process. 


Complete information and rules for 
the program. which closes July 30. 
1956. are available from the Founda- 


tion. Cleveland 17. Ohio 


Now in its 15th year of operation. 
Schmarje Tool and Engineering Co.. 
manufacturers of carbide tools. has an- 
nounced its 


change of name_ to 


Schmarje Tool Co. 


new activities 


Branch office and warehouse facili 
ties for J. N. Fauver Co. have been 
opened at G-3140 E. Hemphill Rd. in 
Flint. Mich. John W. Mestrezat will be 
in charge of the Flint location which 
will service the Saginaw Valley area. 


\ 


Full scale commercia! production of 
impact extrusions for industry is under 
way by General Dry Batteries, Inc. The 
company has converted its modern 
plant at Memphis to this manufacturing 


operation. 


Acme Aluminum Alloys, Inc. has 
completed the first phase in renovating 
its operations with an eye toward chang- 
ing over to tool and special machinery 
manufacturing. Major step in the re- 
habilitation program has been the 
complete elimination of foundry opera- 
tions. The relinquished area of 180.000 
sq ft now is converted into working 
space divided among the tool division, 
engineering and manufacture of special 
machinery, pattern division, tool de- 
sign, with extra space for expansion. 


Production getting under way at the 
new forging facility of Harvey Alumi- 
num will soon provide industry with 
aluminum alloy hand forgings weighing 
as much as two tons. In order to pro- 
duce the forgings, the company is set- 
ting up a special operation in its ingot 
plant and installing direct chill casting 
equipment designed to cast ingot to a 


diameter 32 in. or more. 


corporate changes 


Assets and business of the Sterling 
Die Co. have been bought by Pratt & 
Whitney Co.. Inc. and is now being 
Sterling Die Div. of 


P & W. No changes in plant location 


operated as the 


or in operating personnel are contem- 
plated. The acquisition was completed 
to supplement other Pratt & Whitney 
and Sterling products to round out the 
line of thread rolling dies. Herbert T. 
Yankee, president of 


Sterling continues to direct the sub- 


founder and 


sidiary’s operations as vice-president 


and general manager. 


All land, factory building, machin- 
ery. inventory and patent applications 
of Wadell Tools at North Branch, N. J. 
have been acquired by Eclipse Counter- 
bore Co. of Detroit. Production in the 
new addition to Eclipse is scheduled 
t» continue uninterrupted under the 
supervision of Ray A. Parent who has 
been associated with Wadell for many 
years in connection with design, manu- 
facturing and servicing. All operations 
of both Eclipse plants are under the 


Herbert R. White. 


vice-president and general manager. 


management of 


Vv 


Capital stock of National Precision 
Casting Corp. is now owned by the 
Beryllium Corp. According to company 
officials, this step represents a continu- 
ation in a_ long-range program to 
expand and diversify 
ticable. 
manufacturing operations of the ac- 
quired firm are continuing as before. 


wherever prac- 


Present management = and 


Hammond Machinery Builders, Inc. 
have purchased the Grand Rapids line 
of drill and tap grinders from Gall- 
meyer & Livingston Co. Now orders for 
parts as well as new machines are be- 
ing filled by the new owners. 

Vvov 

As a result of the acquisition of all 
assets and patent rights of Roto-mation 
Motors, Inc. Pines Engineering Co. has 
now formed a new subsidiary to be 
known as Roto-Mation, Inc. The new 
firm will continue with the manufacture 
and sale of the former company’s oscil- 
lating torque motors. Equipment and 
engineering personnel of the acquired 
company have been moved from St. 
Clair, Mich., to Greenville, Ohio, site of 
the new installation. 


¥Y ¥ ¥ 


Morse Chain Co,. a Borg-Warner 
subsidiary, has announced acquisition 
of Eberhart-Denver Co. and its affiliate, 
the Spreco Co. According to the an- 
nouncement, the move was a step in the 
growth and expansion program set up 
for Morse Chain. and will permit a 
rounding out and supplementing of 
Morse Chain’s present line of products. 


Shareholders of Rheem Mfg. Co. 
and Richmond Radiator Co. have voted 
to merge. Procedural requirements 
which will make the merger effective 
will be completed in late March. Under 
the agreement, John J. Hall, president 
of Richmond, will become a vice-presi- 
dent of Rheem in charge of a separate 
Richmond division. 


Yale Associates has been formed 
as a technical sales company for the 
purpose of furnishing manufacturers of 
precise or complex measuring equip- 
ment with technical field representa- 
tion. Heading the new organization as 
president is Gordon A. Yale, who was 
previously president of Stocker & Yale. 
Inc. Mr. Yale, a registered profession- 
al engineer with extensive experience 
in the field, is a member of ASTE’s 
Boston chapter. 

Vv 

A Canadian subsidiary of F. J. 
Stokes Machine Co. has been esiab- 
lished to carry on the company’s grow- 
ing operations in Canada. The new 
organization, F. J. Stokes Co. ef Can- 
ada, Ltd., will be headed by Francis 
Dougherty, Jr., president of the present 
firm in Philadelphia. Headquarters 
is located at 27 Wellington St. East, 
Toronto, 
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soloct most practical 
coolant cleaning 





Composite swarf from 


USE BaRNespRIL — =*9,2, singe 


LABORATORY ~~ 
RESEARCH 


To help you get production efficiency in 
the use of coolants, BarnesdriL main- 


tains complete laboratory facilities Comnesite eel avast 


: : from super - finish 
for testing samples of contaminated grinder — magnified 
60 diameters. 
coolants and other industrial fluids. 
From these tests, the characteristics and 
quantity of contaminants can easily 
be determined, and studied for recom- 


mendation as to the best possible 


method for efficient removal. Composite honing 
swarf — magnified 60 
diameters. 


When you have coolant purification problems send 


them to Barnesdril Engineers. 





et FILTRATION DIVISION 
——— BARNES DRILL CO. 


870 CHESTNUT STREET © ROCKFORD, ILLINOIS 
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Two new companies, Taylor De- 
vices, Inc., a manufacturing firm, and 
Tayco Developments, Inc., a research 
company, have been formed recently 
to manufacture and develop compressi- 
ble material devices. The companies, 
which are headed by Paul H. Taylor as 
president, are both located at 188 Main 
St., North Tonawanda, N. Y. Products 
will be marketed under the trade names 
of Liqui Springs and Liqui Spring 


Shoks. 


Precise Products Corp. is moving 
into a new modern plant on Blue River 
Rd. in Racine, Wis. The expanded fa- 
cilities will allow a 100 percent pro- 
duction increase. 


New administrative and engineer- 
ing center has been completed for 
Vickers, Inc. in suburban Detroit. The 
150,000-sq ft facility will be devoted 
entirely to research, development. en 
gineering. sales and administration. 
with technical activities occupying the 
major portion of the total space 


Marvel Engineering Co. has com- 
pleted the move to its new plant at 7227 
N. Hamlin Ave., Chicago. In addition 
to providing enlarged facilities for the 
company's activities, the new structure 
is situated so as to allow for further fu 
ture expansion. 


Colonial Metals Co. marked its 10th 
anniversary by dedicating a new, en- 
larged control laboratory. The labora- 
tory features the latest wet analysis 
equipment plus a new Baird-Dow direct 
reading spectrometer 


Borg-Warner has appropriated $10.- 
000,000 to finance a major expansion 
in the plastics manufacturing field. It 
will include erection of a modern chem- 
ical plant comprising a series of build- 
ings at Washington, W. Va. for the 
development of its thermoplastic resin. 

Square D Co. has earmarked $9 
million for new plants and other capital 
improvements in an expansion program 
to be completed during 1956 and 1957. 
These plans, which include the previ- 
ously announced $3-million Milwaukee 
plant, will provide the company with 
an additional 400,000 sq ft of high- 
production facilities. Upon completion 
of the program, Square D will have a 
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Micrometer 
Slide 
Comparator 


Reliable, low cost 
instrument for 
linear 
measurement 
Ranges up to 4”, 
reading to 0.0001” 
or 0.00005”. 


Gaertner measuring microscopes 


Easy, sure measurement 
to 0.0001” cuts rejects 
and speeds production 


Precise, versatile, easy-to-use 
Gaertner measuring microscopes 
assure positive, direct measurement 
of precision parts. You see clear, 
sharply-defined images. No physical 
contact to distort or injure object 
being measured. Enjoy new produc- 
tion savings with Gaertner optical 
instrumentation. Write for complete 
data on the Gaertner line of industrial 
microscopes. 


Toolmakers’ 
Microscope 


Ultimate in measuring 
microscopes. Range 
2” x 4”, reading to 
0.0001”, angular 
measurement to 


1 minute. 


Coordinate 
Measuring Microscope 


High precision, 

low cost instrument 
for 2-dimensional 
linear measurement 
Range 2” x 2” 
reading to 0.0001”. 


Filar Micrometer 
Microscope 

High quality, low cost 
instrument for extremely 
precise measurements 
Range 0.08”, reading 

to 0.00002”. 


Write for Bulletin 161-54 showing 
applications, models, specifications. 


The Gaertner 
Scientific Corporation 
1241 Wrightwood Ave., Chicago 14, Ill. 


Telephone: BUckingham 1-5335 
INDICATE A-4-199-1 
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network of decentralized manufacturing 
plants in 11 North American cities, 
including existing Toronto and Mexico 
City installations. Currently the com- 
pany is beginning operations at a new 
manufacturing plant in Royal Oak, a 
Detroit suburb. 


\ V V 


Continuing its expansion and mod- 
ernization program, Selas Corp. of 
America has moved from its former 
Philadelphia site to a new  million- 
dollar plant north of the city in Dresh- 
er, Pa. Except for the ceramics lab- 
oratory, all research and development 
is now concentrated in a centrally lo- 
cated building specifically designed for 
such work. The manufacturing build- 
ing adjoining the laboratory, contains 
all production equipment as well as 
storage. A third building houses engi- 
neering and administrative offices and 
service facilities. 


Manufacturing operations for Arm- 
strong-Blum Mfg. Co. are being ex- 
panded as a result of the recent pur- 
chase of an adjoining plant. The extra 
facilities will immediately almost dou- 
ble the company’s manufacturing floor 
while also office, 


space increasing 


laboratory and research areas. 


anniversaries 


Centennial anniversary of its 
founding is being celebrated this year 
by Whiton Machine Co. The firm, now 
of New London, was established in 
1856 as the D. E. Whiton Machine Co. 
in West Stafford, Conn. 


V 


Commemorating its 100 years of 
manufacturing of refractory products, 
Robinson Clay Products Co. is plan- 
ning a special program designed to 
accent a “century of progress.” The 
program, which will include salutes 
from organizations such as the U. S. 
Chamber of Commerce, Ohio Chamber 
of Commerce, and the National Associ- 
ation of Manufacturers, will follow the 
company’s growth from the original 
Summit Pottery Works to the present 
organization which operates plants in 
eight locations in Pennsylvania and 
Ohio. 


Noble & Westbrook Mfg. Co. marks 
its 50th anniversary this year in the 
metal marking equipment field. Among 
the company’s achievements have been 
dial type rapid production marking 
machines, automatic installations, and 
most recently Cyclomatic control for 
cycling and sequencing. 








/ CY. FT. AIR 


MORE STROKES 7 aiwure 


NO FOOLIN', when operated at 100 psi 
line pressure the Model Z-2, 12,000 Ib. 
hammer illustrated will make 50 strokes per 
cubic foot of air. That's at a rate of 60 per 
minute on manual control or upwards of 120 
on automatic. The Model Z-6, 40,000 Ib. 
capacity hammer will punch out 15 strokes 
per cubic foot at the same rates. 


EASILY ADJUSTABLE to any pressure within 
capacity, impact is then constant at any 
point in the stroke. Variations in stock 
thickness or improper positioning are handled 
without damage to work, dies or hammer. 


FOR THOSE AWKWARD JOBS, from form- 
ing to forging, the head of the Z-2 may be 
purchased seporately and mounted at any 
angle, even upside down. 





CUSHIONED STOP ... 
FOR ACCURATE INDEX 


AIR CYLINDER CUSHION CONTROL 
AIR SPEED CONTROL 


HERE'S YOUR ANSWER, if accuracy and 
dependability are important to you. Cush- 
ioned stop eases work to position. Locking 
cylinder stops the table “on the money" and 
holds it until released by locking dog. Changes 
in loads, diameters or speeds are no problem 
either, since both speed ard cushion are ad- 
justable. Top plate is 15” in diameter but 
the rugged mechanism will handle much 
larger work loads. Table will make up to 100 
indexes per minute with a 22” diameter, 
200 Ib. load. 


OPERATES on 60-175 Ibs. pressure when 
equipped for air but table is available for 
either air or hydraulic operation. 4, 6, 8, or 
12 stations are standard but others, up to 
30, are made to order. 

REPRESENTATIVES: 


SOME TERRITORIES STILL OPEN. 
WRITE FOR INFORMATION. 


*SAIR-HYDRAULI 


263 BELDEN ROAD 
JACKSON, MICHIGAN 


INDICATE A-4-199-2 








199 





... the preferred on every job 


Ames instruments have been making industrial 
measurement history for more than half a century. 
Extremely adaptable, they have solved hundreds of 
tough measuring jobs while providing unquestioned 
accuracy through many millions of cycles. Ames in- 
dicators and gauges enjoy a reputation as the finest you 
can buy. .. simply because we have a/ways employed 


expert craftsmen and the highest quality materials. 


We will gladly make recommendations on your 
measurement problems. Please send prints 
and specifications. And ask for your free copy Mi 


| 


of the Ames catalog. 


ae in principal cities 


©) BC. AMES CO 


30 Ames Street, Waltham 54, Mass. 


manuractunte OF MICROMETER DIAL GAUGES e@ MICROMETER DIAL INDICATORS 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-4-200 
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Compressed Ain HANpBOoK, 2nd Edi 
tion,—by the Compressed Air and Gas 
Instituite. Published by McGraw-Hill 
Book Co., Inc., 330 W. 42nd St. Price 
$8. 383 pages. 

[his comprehensive guidebook gives 
description, data, and pointers for best 
results in using air power in a wide 
variety of industries. This second edi 
tion includes an additional section on 
installing, using, and operating cen- 
trifugal compressors and extra data on 
uses for compressed air power, dis 
placement type compressors, and com- 
pressor installation techniques. 

Also the approved terminology for 
describing compressed air machinery 
and parts is included. 


Business, LEGAL, AND ErHicAL PHASES 
oF ENGINEERING, By D. T. Canfield and 
J. H. Bowman. Published by McGrau 
Hill Book Co., Inc., 330 W. 42nd St.., 
New York 36, N. ¥ Price $6.50. 365 


pages. 


Although this book is intended pri- 
marily as a textbook in engineering 
economics for college seniors, many 
tool engineers may find it a useful refer- 
ence work. Part I, Business Economy. 
covers the types of business organiza- 
tions, stocks, bonds and notes, money, 
interest and discount, annuities and 
sinking funds, insurance, bond interest 
and amortization, depreciation, main- 
tenance and replacement, and economik 
selection. 

Part II, Cost Determination, dis- 
cusses distribution factors, financial 
reports and records, allocation of bur- 
den, and public utility rates. Part III. 
Business Law, includes material on 
contracts, agency, negotiable instru- 
ments and sales and sales agreements 
Part IV, Engineering Procedures, has 
chapters on engineering bids and speci- 
fications, patents, copyrights and trade 
marks, insurance, industrial hazards 
and employment ( ompensation, the 
practice of engineering, and engineer- 


ing as a professicn 
g 
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Brazinc Manuat, Prepared by the 
Committee on Brazing and Soldering, 
{merican Welding Society. Published 
by Reinhold Publishing Corp., 430 
Park Ave., New York 22, N. Y. Price 
$4.75. 193 pages. 


This manual is a complete handbook 
of brazing. covering brazing processes, 
equipment and procedures, the proper- 
ties of base metals and brazing filler 
materials, fluxes and atmospheres, pre- 
cleaning and surface preparation, and 
assembly. The various techniques of 
brazing are discussed in detail, as are 
postbraze operations and _ inspection 
methods. Separate chapters are de- 
voted to drafting practices, joint de- 
sign, safety and health protection, and 
to the application of brazing processes 
to a wide range of ferrous and non- 
ferrous metals, 


METALLURGICAL Procress—2, By Drs. 
J. V. VcLeod, D. D. Howat and H. B. 
Bell. Published by Philosophical Li- 
brary Ine., 15 E. 40th St., New York 16, 
V. ¥. Price $6.00. 71 pages. 


Three members of the staff of the 
Royal Technical College, Glasgow, 
summarize the results of research work 
in their fields over the past 30 years. 
The section on preparation of ores, by 
Dr. McLeod, discusses methods of im- 
provement of blast furnace burdens, the 
sintering of iron ores, theory of sinter- 
ing and testing of materials, methods 
of agglomerating fines other than sin- 
tering and direct smelting processes. 


The section on electric steel produc- 
tion, written by Dr. Howat, covers sul- 


phur and hydrogen removal, chromium 
in electric furnace steel, and the use 
of oxygen in the electric are furnace. 

A third section of the book, prepared 
by Dr. Bell, deals with non-metallic é 
inclusions. Deoxidation products and e a ~s 
sulphides, nitrides and exogenous types i 
of inclusions are discussed and ma- with cutting 
terial on the microscopic examination . 
of inclusions is given. Information in 


‘ 
me s = 

the book is supported by numerous ’ 

bibliographical references. 


ENGINEERING Cypernetics, By H. S. 
Tsien. Published by McGraw-Hill Book 
Co., Inc., 330 W. 42nd St., New York 
36, N. Y. Price $6.50. 289 pages. 


Cybernetics has been defined as “the 
science of organization of mechanical 
and electrical components for stability 
and purposeful actions.” This book 
stresses the fundamental concepts of 
engineering cybernetics as an engineer- 
ing science, rather than the application 
of the principles of cybernetics to Drills 
specific types of servomechanisms or Reamers 
similar devices. The treatment of the Latrobe Countersinks 
subject is entirely theoretical and o- Counterbores 
mathematical and is written for special- DOUBLE CIRCLE 


TOOLS Carbide Tools 
ists in the field. ° 434 WEST ONTARIO STREET + CHICAGO 10 Special Tools 
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ESS CAN DETERMINE for itself 
how chromium diffusion can be used stainless steel. The process is offered 
economically in their manufacturing by Alloy Surfaces Co. of Philadelphia, 
operations through new test kits. The Pa. The tests will indicate whether or 
laboratory kit contains instructions and not chromium in steel for the com- 
various materials pany’s products will lower cost, resist 
required to diffuse corrosion under severe atmospheric, 
chromium into water and chemical corrosion condi- 
small pieces of tions, resist thermal oxidation at tem- 
ordinary steel and peratures to 1600 F and resist wear and 


give them the surface characteristics of 


Lab Kits 
For Steel 
Experiments 





There’s never a “leave-off” mark... 


Over-all capacities: 
Model 22-238 — 
14” to 1” ANPT 
Model 24-25S — 
1” to 2” ANPT 


...Wwith the new J&L 
Taper Receding Die Head 


Now you can cut precision taper pipe, dry seal, and other taper threads 
to all standard specifications — without chaser “‘leave-off’’ marks. 
J & L’s new Taper Receding Die Head is full receding. 
Only the chamfered teeth and the first full tooth in the chaser set 
do the cutting. Pressures on the chasers are much less 
than those resulting from “‘form’”’ or “jam” cuts. And cutting 
action is the same as that of straight threading. You get 
smoother threads — no “‘leave-off”’ lines — longer chaser life. 
These new Taper Receding Die Heads also feature simple, 
controlled set-up and automatic operation. Write for form #5430. 
Class 111 Guaranteed 





JONES & LAMSON op aso 


JONES & LAMSON MACHINE CO,, 518 Clinton St. Dept. 710, Springfield, Vt,usa KC, THREAD TOOL DIY 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-4-202 
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abrasion under difficult applications. 

The stainless surface alloys will not 
chip, crack, peel or gall even when a 
low carbon steel processed product is 
bent 180 deg, stretched or twisted. The 
process will not cause appreciable di- 
mensional changes other than those in- 
herent to the normal heat treatment of 
the parent metal. After processing, 
products can be heat treated in the 
normal manner and they can be brazed, 
arc welded or spot welded. 

Firms which decide that the chro- 
mium diffusion process is desirable, 
may obtain one of two types of license 
arrangements. One of these types is 
for original equipment manufacturers, 
while the other is for contract process- 
ing plants. Three processes are avail- 
able, each tailored to a particular range 
of steel. The same operating procedures 
used with the kits are used in actual 
production. Write Alloy Surfaces Co., 
1115 N. 38th St., Philadelphia 4, Pa. 
for more technical information. 


* * ®* 


Now BEING PRODUCED on a pilot plant 
operation, a new inorganic construc- 
tion material called Kanamite is sched- 
uled for commercial production soon by 
Ferro Corp. Ac- 
cording to the 
fabricators, initial 
production will be 
for use in casting 
resins in electron- 


Inorganic 


Substance 
For Casting Use 


ic equipment, as a core filler in plastic 
dies, and as a strength additive in 
Basically, the sub- 
stance is a unicellular, spheroidized 
clay particles fired at about 3,000 F in 
a special process developed by Armour 
Research Foundation for Kanium Corp. 


foamed plastics. 


- a 


- 
I ACING THE POSSIBILITIES (remote or 
not) that an emergency could quickly 
curtail use of nickel, has fostered de- 
velopment of an aluminum casting al- 
loy which is relatively unaffected by 

nickel 


The. new 


shortages. 
alloy, 
F132, was prima- 


Introduce 
Low-Nickel 


Abuciiues rily developed by 


Aluminum Co. of 

America to re- 
place its earlier D132 which had a 
higher nickel content. Properties of 
the two materials, however, are virtually 
identical. Their growth and expansion 
characteristics show no significant dif- 
ference, and there seems no apparent 
dissimilarity in the casting character- 
istics of the two alloys. Factors such 
as surface quality and internal sound- 
ness and machinability of parts made 
from the materials appear also to re- 
main unchanged. 
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TRADE LITERATURE CURRENTLY OFFERED BY THE TOOL ENGINEER ADVERTISERS 


oa ian, an 
oe ee 


Literature 
Number Company DESCRIPTION 
Allegheny Ludlum Steel Corp Tool Steels—Folder contains data on forging, annealing, tempering and 
detailed laboratery data on physical characteristics of Ludlum Deward 
and Ontario steels. (Page 20) 
American Broach & Machine Co Broac hing Machine—“American” catalog 450 contains data on broaching 
operations. (Page 58) 
American Drill Bushing Co.:.......... . Drill Bushings—Operational data contained in catalog (Page 13) 
The American Tool Works Co Duplicating Lathes—Bulletin No. 35 contains data on American a 
lathe s. age 
B. C,. Ames Co... .: Indicators—Catalog contains data on the Ames line of dial “ae a0 
e 
A-4-164 Armstrong Bros. Tool Co.. Tool Holders—Cataleg contains data on tool holders and carbide inserts. 


(Page 164) 
A-4-41 Axelson Manufacturing Co. 
Div. of U. S. Industries, Inc... .Milling Machines—Catalog contains data on twin-head Axelson one = 
chines. age 
A-4-169 Baker Brothers, Inc... . Special Machines—Catalog contains information on Baker wee Peas tap 
age 
A-4-16 W. F. & John Barnes.. . Engineering—Information on special Barnes automation service. (Page 16) 
A-4-294 The Bellows Co ....,,,4ir Metors—Bulletin ML-3 gives data on the Air Motor and Hydro-Check 
; combination, (Page 294) 
A-4-250 Brush Electronics Co ......,Surfindicater—-New booklet contains data on Brush surfindicator including 
the new ASA standards. (Page 250) 
A~4-285 Cadillac Gage Company. ....... .Gages—Catalog contains information on Cadillac Pla-Chek gage lines. 


(Page 285) 
A-4-207 Campbell Machine Division 

American Chain & Cable Co CutOff Machines—Information on abrasive cut-off machines yay mony 

catalog. (Page 
A-4-280-2 Chicago Rivet & Machine Co. Rivet Setter—Catalog contains engineering information and rivet A pemap 5 

tions. Page 
A-4-33 Cincinnati Shaper Co Shear—All steel shear with a 36” gap and a 48” back gauge range described 
in catalog S-7, (Pages 32-33) 
A-4-15 Cone Automatic Machine Co. Special Machines—“Four Steps with Cone” contains particulars of Conomatic 
operations, (Page 15) 
A-4-175 Die Sinkers—Bulletin contains information on automation in inki 














die sinking, 
(Page 175} 
A-4-241 i Surface Finish—Free booklets contain facts on producing and measuring 
precision flatmess and finish. (Page 241) 
A-4-29 ialti Die Set Data—200 pages of die set data available in new Danly catalog. 
(Page 29) 
A-4-278-1 Detroit Stamping Co............... . Toggle Clamps—Free literature on the De-Sta-Co titan models ng mg 
(Page 
A-4-54 i Special Machines—Illustrated catalog contains information on the evar 
line of machines, (Page 54) 
A-4-44 Band Saws—-Handbooks available on “Power Sawing” and “Band Tool 
Manual.” (Page 44) 
A-4-206-1 i “Unified and American Screw Thread Digest” sent upon request. (Page 206) 
A-4-225 Cameras—Details and case histories of industrial E (Page 225) 
A-4-63 Federal Products Corp. g {Page 63) 
A-4-192 William H. Field Co., Inc. Grinders—Copy of new Centra-Point Data Sheet available. 
A-4-199-1 ientizic Corp. Microscope—Bulletin 161-54 shows applications, models and 
tool makers’ use, 
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TRADE LITERATURE CURRENTLY OFFERED BY THE TOOL ENGINEER ADVERTISERS 


Literature 
Number COMPANY DESCRIPTICN 
A-4-190 The Hydraulic Press Mfg. Co Control Valves—Operating characteristics available in catalog. 
A-4~227 Lempeo Industrial, Die Sets—Lempco ball bearing die sets described in catalog. 
A-4-182 Lepel High Frequency Laboratories. ...Induction Heating—Information on Lepel products contained in the illus- 
trated 23-page catalog. (Page 182) 
A-4-165 i Gages—20-page catalog illustrates and describes Lincoln Gages. (Page 165) 
A-4-263 Cylinders—New “Ultra-mation Cylinder Catalog” No. 100, Section 5-1 
available. (Page 263) 
A-4-280-1 Lovejoy Tool Co — Cutters—Catalog No. 31 contains information on face — No, 32 on 
; side mills, No. 33 on arbors. (Page 280) 
A-4-65 Madison Mfg. Co,.....................Machine Tools—Literature available on the Madison line of tools used in the 
Ph wea field. (Pages 64-65) 
A-4-278-3 W. F. Drill Bushinge-Catalog: 2 contains information on Meyco carbide inserted 
drill jig bushings. (Page 278) 
A-4-187 i leaning—Information about the electrocleaning of steel, brass er zinc 
die castings available in booklet form. (Page 187) 
A-4-70 Induction Hardening— Results of TOCCO Induction Hardening and 
Heat Treating” a in catalog form. (Page 70) 
Precision fron ng catalog gives inftirmation on Di-Acro hydra- 
power and (Page 212) 
Cylinders—Bulletins 101A and 105 contain data on air and hydraulic 
cylinders. (Page 183) 
Tosls and Holders—New catalog available describing the R and L line. 


(Page 57) 
Richard Brothers Punch Division, 
Allied Products Corp. Retainer Plates—Information on R-B retainer plates, punches and dies con- 
tained in catalog. - (Page 264) 
The Rotor Tool Co..................... Air Tool—Bulletin 4 contains operational data on the Rotor big ong 
(Page 281) 
A-4-+288-1 i i Diamond Tools—Information available on the use of diamonds in manufac- 
turing operations. (Page 288) 
A-4-193 Die Set—Comparison chart, die set catalog, and sample die makers’ 
available upon 
A-4-49 


A-4-67 Stupekoff Division, Carborundum Co... cating Tols—Bulletin gives physical, mechanical properties end 
on Stupalox tools. 

A-4-218 , Collets—28-page catalog contains data on collets, tool chuck jaws and work- 
holding devices. (Page 218) 
hatmetl, -Tpsiircn CU. <5 haa 5 As. oo ks Parts Feeders—Catalg contains data on automatic feeding and orientation 
of small parts. (Page 174) 
A~4-168 Tracer Control--Catalog contains data on tracer control ——— a 
age 168) 
A-4-173 i Segre Teol—-20-page technical manual on the Waldes ban ye eine 

‘age 
A~4-194 No. 56 contains data on Wendt-Sonis twol holder for 
throw-away carb inserts. (Page 194) 
..Presses—Bulletin 101 contains data on Wiedemann Turret ro Sey 
.. Carbide Tools—Catalogs contain data on tungsten carbide ssa Pm” 

e 
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See how 


LINDNER 


JIG BORER 


re Td tot Gla -t- Tel lale) 
salloigeba) o) 4 Ler-1| 
eal -t-F-J¥ lalate ME) 2-3¢- tag) 
with “‘Autopositioner’’ 


for 
Quality 


| FOREIGN. Wy Keamers 
LITERATURE 
ee | stands 
alone 


speeds initial and 
repeat table settings - 
guaranteed accurate 
within .00015” 
© Jig-Boring Mathematics 
An article in the December 1955 


issue of Werkstatt und Betrieb by K. 
Kubbe presents a number of deriva- 








tions of formulas for tolerances re- 
quired in jig-boring operations. In the 
first part of the paper the author con- 
siders several cases where holes are 
located on a straight line while the 
second part deals with holes located on 
a circle. He takes into consideration 
the size of the hole and of the plug 
and their tolerances. He derives the 
relationship for the simple case where 
me plug and one hole must match. A 


econd case refers to two plugs and 


readings in .00005” 
no gauges, blocks 
or bars 


wo holes, a third case to three plugs 
nd three holes and eventually he 
omes to the generalized case of n 
lugs and n holes. A nomogram is pre- 
ented from which the required rela- 


INC. 


tionship can readily be seen. 
For holes located on a circle the 
author considers the cases where the 


IDE 


diameter of the holes and their toler- 


table sizes 
44” x 24” 
32” x 16" 


ances must be determined to permit 
assembly with a circular plate having 
a number of plugs equal to the number 
of holes. The dimensions and tolerances 
are to be so selected that the parts need 
no additional machining or finishing 
operation on the assembly line. These 
cases involve mathematical relation- 


ships more complicated than for 


SEND for 
25-minute 
movie film 

demonstration 


LAVALLEE & 


straight-line location of plugs and 
holes Che author. however, presents a 
second nomogram which can be used 
for determining the diameter of the 


holes for plugs lo« ated ona circle. 


Machining of Light Metals 


A survey of machining practice and 








research of light metals carried out in 
France by J. J. Desherault is pub- 
lished in Issue 3 1955 of the magazine 


KURT ORBAN 


COMPANY, INC. 


Harborside Terminal Bidg. 
Jersey City 2, N. J. 


Industrielle Organisation. Freedom 
from vibration of machine tools is [ 


among the important conditions, ac- IC 


cording to the author, for successful ie 
machining of aluminum and other light The Reamer Specialists 


metals. Only the higher spindle speeds LAVALLEE & IDE, INC. 


are needed on the machine tools but it CHICOPEE, MASS. 
INDICATE A-4-205-1 INDICATE A-4-205-2 
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tin Canada: 
2490 Eglinton Ave. W, Toronto 
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STYLE DMS 
(STATIONARY 


FOR TURRET LATHES 


STYLE AND SIZES FOR ALL MACHINES ON WHICH THREADS ARE CUT 


This die head 1s unique 


THERE 16 NO OTHER LIKE IT 


It cyts threads with insert chasers. These are, in reality, small sections of the 
business end of large and expensive chasers, but with this important 
difference: their cost is so low they can be even thrown away when dull. 

For example, for less than $40 you can get a dozen sets of insert chasers, 
each set ground ready to go. Change now to insert chaser die heads 

and watch your performance improve. “UNIFIED AND AMERICAN SCREW THREAD 
DIGEST” sent free on request. 


THE EASTERN MACHINE SCREW CORPORATION 27-47 Barclay St, New Haven, Conn. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-4-206-1 





4 
/ 


you 
automate... 


. . « thinking. It’s true you can punch figures into 
electronic brains and get fast, accurate 
answers. But they're only an aid to CREATIVE 
thinking, which can't be pushbutton operated. 


Neither can Pioneer’s engineers, but they can 
design, process and automate production 

of the finest pushbuttons as well as autos, home 
appliances, engines, machinery, etc. 


Whatever your engineering requirements, 
write, wire or call today. No obligation, of course. 


serving ENGINEERING 


industry & MANUFACTURING CO., INC. 
. Telephone - TWinbrook 3-4500 
since 1931 19645 John R Street © Detroit 3, Michigan 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-4-206-2 





is necessary to have brakes available 
for rapidly stopping the machines. 

The author has run tests on a light 
metal composed of an aluminum-zinc- 
magnesium alloy (AlI-5-Zn-Mg) of 80 
Brinell with tools made of high-speed 
steels and of cemented carbides. 

The kilowatt (or horsepower) con- 
sumption dropped considerably by in- 
creasing true rake of the tool. The sur- 
face finish improved with increasing 
cutting speed. The author differentiates 
between three “factors of disturbance” 
in chip formation, namely, chip com- 
pression, built-up edge and poor chip 
removal. All three tend to damage the 
tool. He has found that chip com pres- 
sion and built-up edge are reduced 
when the true rake is increased at con- 
stant cutting speed and when the cut- 
ting speed is increased at constant true 
rake. High cutting speeds and large 
true rakes are therefore recommended 

Coolants are useful only when ap- 
plied in proper quantities and when the 
oil is selected in accordance with cool- 
ing and lubrication effect. The author 
quotes a case where an Al-Cu-Mg alloy 
was face-milled at about 10,000-fpm 
surface speed. Only a small amount of 
coolant was efficient because a large 
amount was removed by the centrifugal 
force. An oil film on the tool face pre- 
vented built-up edge. 

The article further deals with ream- 
ers, drills, special milling cutters, taps, 
band saws, circular saws and boring. 


Tool Engineering in Switzerland 


Twenty-five years have elapsed since 
the opening of the institute for shop 
management at the Swiss Institute of 
Technology according to two special 
editions of the magazine /ndustrielle 
Organisation, which is edited by the In- 
stitute. Numerous articles in these two 
volumes convey the idea of the educa- 
tion which a Swiss engineer receives 
who is planning to enter a career in 
tool engineering and scientific manage- 
ment. Originally based on F. W. Tay- 
lor’s basic research in metal cutting and 
scientific management, the Institute has 
branched out into numerous fields such 
as psychology, physiology, training, 
work technique, human relationships as 
indicated by the chapter “Man.” 

Another chapter, “Technique,” deals 
with tools, machine tools, shops, pro- 
ducing, designing, planning, methods 
and similar objects. An article by F. 
Weinberg, “Application of Probability 
in Industry,” describes methods for rate 
setting on probability basis. Another 
article by H. Baer is concerned with 
the scientific tools for the research man, 
namely, classification and organization 
of research projects, including punch 
card index systems. Among the other 
articles of this chapter, one by F. 
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Kesselring is of interest. It covers the | 
fundamentals of economical design us- | 
ing scientific methods for determining | 
the best utilization of the material and | 


the beet way to cut many moterials 
the only way to cut some 


Abrasive Cutting | 


similar items. Another article, by A. | 
Linder, deals with planning research 
work. “Mechanization Takes Com- 
mand,” by Esther N. Baer covers the 
problem of rationalization in home and 
kitchen, on a somewhat satirical basis. 

The third chapter refers to the 
“economy” and _ production control, 
rentability, investment, in terms of en- 
gineering science. The fourth chapter 
applies to “Organization” and contains 
articles on managers, management, co- 
ordination of men, engineering and 
economy. Uncertainty is often found 
among the men in the shop, according 
to the author, and can be reduced or 
eliminated certain conditions. 
The other volume tells about studies. 
operation research, and the cooperation 
between the Institute and industry of 
Switzerland. 


under 


Drilling Investigations 

E. van Emden has carried out drilling 
tests at the Delft Institute of Tech- 
nology (Holland), which are described 
in Vol. 4, 1955, pages 183-197 of 
Vicrotechnic. The tests were concerned 
performance of 
twist drills made in Holland, Germany 
and England. Drill point and surface 
roughness testers were used. No differ- 
ence was found at the land and the 
point of the drills. The investigation re- 
vealed, however, that the drilling effi- 
ciency could be improved. 


with comparison of 


Safety Regulations 

New safety regulations have been 
issued in Germany for grinding accord- 
ing to a report in Kompass 1955 Vol. 
65 (10) page 106. They contain recom- 
permissible highest 
protection hoods, 
truing, etc. The grinding 
wheel must be kept circular during 
operation by truing, while noncircular 
must be Grinding 
machines with electromechanical chucks 
must have protection against throwing 


mendations for 
speeds, storing, 


clamping, 


bodies protected. 


off workpieces in cases of failure of the 
current or weakening of the field. 


Ultrasonic Machining 


Investigations in the field of ultra- 
sonic machining at Tokyo University 
are reported by G. Nishimura, Y. Jimbo, 
and S. Shimakawa in the university 
faculty engineering journal 1955 Vol. 
24 (3) pages 66-100. They found water 
to be a suitable lubricant and concluded 
that the machining action is the result 
of three processes, namely, collision of 
abrasive particles with the workpiece, 
chipping action of the abrasive, and 
cavitation. Free circulation of abrasive 
at the machined surface is essential. 
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Campbell Cut-Off Machines 


* Cutting 20-foot tubes of stainless steel 
into 1” to 17” lengths 


* Tube lengths cut accurate to .002” 





How to get expert advice 
on your 
cutting problems 


* CAMPBELL Engineering Service 
costs you nothing —can save you 
much. Does your metal cutting 
problem involve cutting of alloy 
or high carbon steel? Our Field 
Engineers are abrasive cutting 
specialists. They can help you 
arrive at just the right combina- 
tion of a CAMPBELL Cut-Off Ma- 
chine and ALLISON Cutting 
Wheel that will improve 

your operation and save 

you money. 


A¢CCcO 











Slice $32,000 a year 
from 
tube cutting costs 


* Because CAMPBELL Abrasive 
Cut-Off Machines not only 
cut stainless steel tubes twice 
as fast as former methods— 
but the clean cut saves a de- 
burring process— Ryan Aero- 
nautical Company saved 
$32,000 the first year of its 
operation. 

Ryan uses thousands of 
pieces of this stainless steel 
tubing each month in ball-and- 
socket joints, nipples and 
sleeves of exhaust systems. 
They must be precision-cut 
from 20-foot pipe in lengths 
from 1 to 17 inches. 

The smooth-finish cut of the 
CAMPBELL Oscillating Wet 
Abrasive Cut-Off Machine is 
accurate within .002”—with 
no hard spots, no change in 
metallurgical characteristics. 
It results from the wET cut 
with abundant coolant sup- 
plied just where it will do the 
most good. Speed and econ- 
omy come from the OSCILLA- 
TION of the abrasive wheel. . . 
the right one for the job. 


Some additional 
performance figures 
Smooth cutting on CAMPBELL 
Oscillating Wet Abrasive Cut- 
Off Machine saves an extra 
grinding operation on gear 
tooth samples cut for metal- 
lurgical study. 
International Nickel’s 
tough K Monel, 4%” dia., is 
cut in 2 minutes per cut on a 
CAMPBELL Oscillating Wet 
Abrasive Cut-Off Machine. 


Let us 
send you 
this book 


Campbell Machine Division 


AMERICAN CHAIN & CABLE 


945 Connecticut Avenue, Bridgeport 2, Connecticut 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-4-207 





IT’S QUIET 
ON THE MEZZANINE 
»» -WHILE THE MEN BELOW 


..»- NOT 15 FEET AWAY! 


This is a riveting line at the Irving Subway 
Grating Co., Long Island City, New York. Yet 
you cannot hear the riveting! Why? Because it’s 
done with Hannifin “‘Hy-Power,” the modern 
cold-squeeze riveting method. 

Compact “Hy-Power” Portable Yoke Riveters 
quietly exert the force. The power is supplied 
by ““Hy-Power’’ Hydraulic Pressure Generators 
(you see them right up there beside the man 
who is consulting the files) . . . compact, single 
units that include motor, pump, oil reservoir, 
control valves and high pressure intensifier. 


HOW TO REDUCE YOUR 
RIVETING COSTS 


Do it the “silent squeeze” way with Hannifin 
portable and stationary yoke riveters which are 
available in capacities from 7% to 100 tons 
(more in multiple). It’s a fast method. It’s a 
method that assures complete uniformity of 
every rivet. It’s a safe method; for while a 
touch of a button starts the ram, the stroke 
may be interrupted and the ram reversed at 
any point in the cycle, simply by releasing the 
control button. 

See your Hannifin representative who will 
demonstrate why ‘‘Hy-Power’’ riveting and 
punching equipment has a place in your pro- WRITE FOR BULLETIN 150 
duction picture. Hannifin Corporation, 1101 S. 


a a ae Th lete st fH ifi 
Kilbourn Ave., Chicago 24, Illinois. nF ae ip es A8i Ly tng 


‘*Hy-Power’’ Hydraulics. Your 
copy sent on request. 


do ALL you can do... with 


HANNITIN 


Air and Hydraulic Cylinders - Hydraulic Presses - Pneumatic Presses - “Hy-Power” Hydraulics + Air Control Valves 
Hannifin Corporation, 519 S. Wolf Rd., Des Plaines, Ill. 
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Donald L. Rheem was recently 
elected chairman of the board of Rheem 
Mig. Co 


Mr. Rheem was previously executive 


\ co-founder of the company, 


vice-president of the company. 

At the same time, the board of di- 
rectors elected A. L. Walker as ex- 
ecutive president. He also will continue 
to serve as vice-president in charge of 
Rheem International. 

\lso announced was the appointment 
of Emerson S. Ronk, former manage- 
ment consultant executive, to the newly 
created post of vice-president of ad- 


ministration 


At the recent meeting of the stock- 
holders of E & E Engineering, Inc.., 
Wood M. Geist was elected vice-presi- 
dent of the company. 


Erich Gobien has been appointed 
general methods engineer at Kurt Or- 
ban Co., Inc. In this capacity he will 
supervise installation of Orban equip- 
ment and train plant personnel in set- 
ting up, operating and servicing tech- 


nid Ss 
liquue 


Myron B. Diggin was named 
vice-president and a director 
of Hanson-Van Winkle- 
Munning Co. A veteran of 


25 years with the firm, he 


Polk, 


has been its technical direc- 


Paul W. Polk was appointed 
executive 


president 


W. Sheridan Huss is new president 
of Acme Steel Products Div. of Acme 
Steel Co. He formerly was vice-presi- 
dent and general sales manager. He 
succeeds John G. Bucuss who retired. 
Mr. Bucuss will continue with the com- 


pany in an advisory capacity. 


William W. Dickhart, HI, is new 
chief of machine design and develop- 
ment section of The Franklin Institute 
Laboratories. He has been a member 
of the Laboratories’ engineering me 
chanics section, engaged in designing, 
analyzing or trouble shooting. and test- 


ing machine for various clients 


Ralph R. Brown has been appointed 
works manager of Selas Corp. of Amer 
ica. He joins Selas after serving as 
vice-president and manager of manu- 
facturing at Macon Arms, Inc. 

At the same time the company an- 
nounced promotion of Ernst A, Siems- 
sen to superintendent of erection. He 
has been performing special assign- 
ments in connection with engineering 


and construction 


Robert C. 


has been vice- 
of Sheffield and 


McDowell has 
vice-president of been elected president of 
The Sheffield Corp. to suc- The Wellman Engineering 
ceed John P. Bernard. Mr. Co., succeeding Dr. 
Hodge who resigned. Mr. 
McDowell, who also 


Frank W. Zurn was named vice- 
A. Zurn 


Mfg. Co. and its subsidiary companies. 


president-manufacturing of J. 


He formerly was manager of sales for 


the mechanical power transmission 
products division. 

Another 
nounced by Zurn was the appointment 
of Paul I. Benton to the post of plant 


manager in charge of production and 


management change an 


personnel relations He has been as- 
sociated with the firm for 10 years in 


various manutacturing capacities 


George Perrault, Jr.. manager of 
the Salem, Ohio, Rolling Mill Div. of 
E. W. Bliss Co., has been made a vice 
president of the company. He first 
joined the firm in 1949, and was ap- 
pointed manager of the division in 1954 


Appointment of Judson B. Schoon- 
over as project manager of receiving 
and receiving inspection departments 
has been announced by the IBM plant 
in Endicott, N. ¥ 


a member of 


Mr. Schoonover is 
ASTE’s Binghamton 
chapter 


William J. Loach was re- 
cently elected to the office of 
executive vice-president of 
Firth-Loach Metals, Inc. Mr. 
Loach, who was a co-found- 
is the er of the firm, previously 


j. C. 


tor and also assistant vice- 
president. Recently his work 
has been on electrochemical 
processes. 
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general manager of its sub- 
sidiary Threadwell Tap and 
Die Co., belongs to ASTE’s 
Springfield, Mass., chapter. 


president of McDowell Co.. 
Inc., will now serve as board 
chairman and president of 
Wellman Engineering. 


served as its vice-president 
and general manager. He is 
a member of ASTE’s Pitts- 
burgh chapter. 





60 CALIBER LINKS FOR THE 
HIGHEST 
CALIBER 
PRODUCTION! 


Stations by the dozens 
;... tolerances to the ten 
thousandths ... produc- 
ition in the millions... 
with progressive dies by 


B. Jahn 


60 caliber single and double loop links . . . produced 
by the millions — and hundreds of millions — and all 
must be absolutely identical, accurate! These stringent 
specifications demand the finest dies and diemakers — 
that’s why B. Jahn was selected. The master toolmakers 
and engineers at B. Jahn built a 13 station and 16 
station progressive die that formed the intricate com- 
ponents from heavy SAE— 1055 steel. Million plus 
runs ... precise fidelity . . . and lasting economy... 
were engineered into every die — and verified by ‘‘pro- 
duction proving” in the B. Jahn plant before delivery. 
Whatever your product, your problem — B. Jahn die 
making ingenuity can help you deliver better goods 
... in less time. . . at less cost. 


Die ribbons showing 13 and 16 stations necessary 
in producing tremendous runs of shell loop links! 


NOW AVAILABLE! The brand new B. 


Jahn brochure—lavishly illustrated —color- 
ful—fact-packed! Send for your copy today! 


B.Jdahn 


THE B. JAHN MANUFACTURING COMPANY, NEW BRITAIN, CONNECTICUT 
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Elmer B. Dunkak has been elected 
to fill the recently created position of 
vice-president-sales at Selas Corp. of 
America. Prior to joining Selas, Mr. 
Dunkak was engaged in private engi- 
neering practice. 


The newly created post of works 
manager for La Salle Steel Co. has 
been filled with the appointment of 
George W. Evens. He now assumes 
many of the responsibilities previously 
held by the late Theodore S. See who 
was vice-president in charge of opera- 
tions. Mr. Evens was general super- 
intendent of the La Salle plant for 27 
years. 


Clifford R. Kral was named produc- 
tion manager of the machine division of 
The Torrington Mfg. Co. Associated 
with the firm since 1946, he has been 
planning manager for the division. 


Colonial Metals Co. has announced 
appointment of Fred E. Solymos as 
vice-president and general sales man- 
ager. He has been associated with the 
nonferrous metals field in this country 
for many years. 


E. J. Skramstad was recently elect- 
ed president of the Small Lot Metal 
Stamping Institute. Mr. Skramstad, 
who also is a member of ASTE’s Twin 
Cities chapter, is associated with the 


Federal Tool & Mfg. Co. 


Election of James G. Tuthill to the 
office of president has been announced 
by Tuthill Pump Co. Mr. Tuthill, who 
joined the firm in 1953, was made vice- 
president in April of last year. He now 
succeeds H. T. Kessler who retired. 


Clearing Machine Corp. has an- 
nounced appointment of David D. 
Wallace as a vice-president. Mr. Wal- 
lace, who has been a Clearing executive 
for more than 12 years, was formerly 
assistant to the president. 


New supervisor of quality control for 
Acme Steel Co. is Alfred M. Goodman 
who until recently was supervising 
metallurgist at Inland Steel Co. 


Progressive Welder Sales Co. has 
announced appointment of William T. 
Wilbur as chief application engineer. 
Until recently he had his own special 
machine and product design company 
which handled resistance welding ma- 
chine design. 


William T. Ritchie has been named 
general foreman of the Machinery Div. 
of Pratt & Whitney Co., Inc. A veteran 
of 15 years with the company, Mr. 
Ritchie was formerly head of its mill- 
ing department. In that capacity he is 
succeeded by Dominic Ricardo. 
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For Free Booklets and Catalogs — Convenient Request Card on Page 203 


Cutting Tools 


Complete line of drills, reamers, 
counterbores, countersinks plus special 
tools presented in 52-page condensed 
Catalog #55; includes prices and di- 
mensions and also technical data on 
tools made of high-speed, carbon steel 
and carbide and for use in steel, wood, 
concrete and glass. Chicago-Latrobe, 
411 W. Ontario St., Chicago 10, Ill. 

L-4-1 
Milling 

Circular “The Sundstrand Cl Rigid- 
mil For Milling Small Parts” 
describes equipment, points out fea- 
tures and advantages, outlines various 


applications. Sundstrand Machine Tool 


Co., Rockford, Ill. L-4-2 
Grinding Fixture 


Illustrated folder discusses special 
features of company’s Grind-All fixture 
and also shows it in various applica- 
tions. Harig Mfg. Corp., 5751 W. 
Howard St., Chicago 31, IIl. L-4-3 


Comparator Gages 

Varied line of all-purpose compara- 
tor gages for use in gaging external 
dimensions of parts described in ex- 
tensively illustrated 4-page Bulletin 
200; includes specifications for various 
models. Metron Instrument Co., 432 
Lincoln St., Denver 3, Colo. L-4-4 


Hand Tools 

Nine new hand tools, including com- 
pound leverage shears, straight snips 
and combination snips, plus variety of 
other tools presented in illustrated 
Bulletin 78 which gives specifications 
and outlines uses. Niagara Machine & 
Tool Works, 683 Northland Ave., 
Buffalo 11, N. Y. L-4-5 


Brazing Aluminum 

Practical shop data plus latest de- 
velopments in brazing aluminum pre- 
sented in 134-page illustrated book, 
“Brazing Alcoa Aluminum;” includes 
history of brazing, explanation of 
phenomenon which occurs during oper- 
ation, describes brazing materials, and 
points out various considerations in- 
volved in designing, preparing and 
assembling brazed joints. Request only 
on company letterhead directly from 
Aluminum Co. of America, 774 Alcoa 
Bldg., Pittsburgh 19, Pa. 
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Nickel Plating 

Illustrated 20-page instruction man- 
ual on bright nickel plating by the 
Nickel-Lume process covers three tech- 
niques; explains proper bath prepara- 
tions for the processes and discusses 
solution maintenance, purification, han- 
dling of equipment and materials. 
Hanson-Van Winkel-Munning Co., Mat- 
awan, N. J. L-4-6 


Solvent Detergents 

Cleaning uses and abilities of solvent 
detergents discussed in revised 16-page 
illustrated booklet; also covers in detail 
methods of application, including pro- 
cedures and solution concentration, and 
equipment used for application. Re- 
quest on company letterhead directly 
from Oakite Products, Inc., 158 Rector 
St., New York 6, N. Y. 





Efficiency in Cutting-ohb is Important 


Practically all machining operations start with pieces cut- 
off from bars or billets. Hence, inefficiency, or lack of capa- 
city, in the cut-off department can hold up or stagnate the 





entire 


plant 





Are all-ball-bearing and provide a 
quick return; therefore they run 
FASTER than others on the same 
work 


Effic 


‘3m 


Can apply as 
feed pressure 


much as other 


much as 1200 pounds 
two to ten times as 
hack saws and band 


A 
& 
c 
° 
£ 


automatic requiring no 
ttention than an auto- 
and set-up for 
cut-off length is 


more operator 


matic screw machine 





any bar size and 
extremely simple 
Use a non-breakable high speed 
blade —the type of saw 
produces the greatest 
of metal cut 
two to ten 3 
much as any 


Nack-saw 

blade 

umber of sq > inche 

r dollar of blade cost 

s (or more) as 
band saw 


of their exceptional sturdiness, ball bearing 
ng ability to tension the blade 
their accuracy is dependable 


3 
secau 


zg frame 


If you ore not using modern, improved MARVEL NO. 6A ond 9A production 
hock sows, call the local MARVEL Field Engineer ond get his production 


and cost estimotes on your work—to compore with your experience records 


iency of cutting-off operation 
easvred by 

MACHINE SPEEO 

FEEO PRESSURE 

LABOR Time 

BLADE cosT 


ACCURACY 








Formula for Accuracy im Meta! 


Sawing 

Length 
ACCURACY = | Straightncss 
Squereness 


“see compegy (Soe Rigidity 
Squareness Blade Tavtness 


f cateleg C-55—showing 
erent 


ochines ond 
Edge Hock Sow Blodes ond Hole 
Sows. 


ARMSTRONG-BLUM MFG. CO. 


THE MARVEL 

NO. 6A AND 9A 
HEAVY DUTY HACK 
SAWING MACHINES 


The composite MARVEL High-Speed-Edge 
Hack Saw Blade—cuts any machinable mate- 
rial efficiently. There is no time lost chang- 
ing blades for different types of steel; no 
time lost replacing shattered blades, because 
MARVEL High-Speed-Edge Hack Saw 
Blades are positively unbreakable. These su- 
perior blades have the finest high speed steel 
cutting edge welded to a strong alloy steel 
body. They will stand-up under the highest 
speeds and heaviest feeds attainable on any 
make hack saw. Can be safely tensioned 
tauter than any other blade—cut-off not only 
straight but also square and with less stock 
oss. 


5700 West Bloomingdale Avenue © Chicago 39, U.S A 
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ACCURATE 
TIME-SAVING 


INSTRUMENTS 


for 


OPTICAL 
TOOLING 


New! 


MICRO-ALIGNMENT 
TELESCOPE 


Miniaturization 

Twenty-page brochure deals with ap- 
proach to miniaturization as it con- 
cerns size and weight reduction in end 
products, thereby providing more func- 
tion, service or convenience to the user. 
Illustrated with charts and photos, it 
shows importance of laboratory infor- 
mation on physical strength and prob- 
able loads as a prerequisite to using 
smallest parts. Request only on com- 
pany letterhead, giving position or title, 
to A. W. Scott, Adv. Mgr., Standard 
Pressed Steel Co., Box 786, Jenkintown, 
Pa. 


Boring, Cutting 

General Catalog BT55 offers informa- 
tion on line of boring bars, cutters and 
blocks; illustrated with photos and 
drawings, includes data on construc- 
tion, tables of specifications and dimen- 
sions, outline of uses. Lehmann Boring 


HIGH SPEED 
PRECISION BENDING 


Zero-focusing—for alignment of all 
points at any distance; increased microm- 
eter range, improved focusing drum for 
quick, convenient finding, improved auto- 
reflection and auto-collimation equip- 


Tool Div. of Fulton Iron Works, 4389 
Duncan Ave., St. Louis 10, Mo. 
L-4-7 


with DI-ACRO* 
Hydra-Power 


ment for precise squareness setting. 


MICROPTIC LEVEL 
BI31A MARK III 


Magnetic Separator 

Data sheet explains company’s re- 
cently developed principle of magnetic 
separation which utilizes a flat magnetic 
field rather than a drum; outlines 
features and advantages. Illustrated by 
drawings and photos. Dept. MS-298, 
Industrial Filtration Co., Lebanon, Ind. 

L-4-8 


Marking Dies 
Informative manual on marking with 
steel dies includes section dealing with 


Bender! 


Simple and complex bends are 
readily formed and duplicated 
in many ductile materials with 
hydraulically operated Di-Acro 
Benders. The Bender can be de- 
livered completely tooled for 
bending moulding, extrusions 
and other solid materials. Tool- 
ing can be made in your own 


Improved optics, fully kynematic mount 
for protected precision bubble, tested to 
.002” in 100 ft., the universal optical 


a> ae ; plant if you prefer. 
basic information on use and selection 


. ; , : *pronounced Die-ack-ro 
for various applications, section on steel 


tooling level. 


A COMPLETE RANGE OF 
PROVEN EQUIPMENT 


PRECISION AUTO-COLLIMATORS for all en- 


gineering applications. 


CLINOMETERS (angle gages) and 


PRECISION LEVELS. 


ROTARY TABLES (projection type) and 
PRECISION TESTERS for circular spacings. 


DIVIDING HEADS (optical)—projection type 


and laboratory type. 
MEASURING MACHINES—all types. 


UNIVERSAL MICROSCOPES for all shop in- 


spection and production uses. 


stamping, embossing and foil leaf mark- 
ing dies; press-style type and toolpost 
holders for marking around peripheries 
of cylindrical or round-tapered parts 
and numbering heads for embossing or 
debossing. “Supplement B-146 ; 

Press Style Marking Dies by Matthews.” 
Jas. H. Matthews & Co., 3942 Forbes 
St., Pittsburgh 13, Pa. L-4-9 


Grinding 

Discussion of “Visible Grinding” 
method which permits operator to see 
through the grinding wheel to his work 
is covered in 4-page illustrated folder; 





Send for 32-page catalog 
Gives complete information on 
Di-Acro Hydra-Power and hand 


PRECISION SCALES—linear and circular— 


; 4 includes instructions and parts lists as 
glass and metal. 


Benders. Also describes hand 
and power operated Di-Acro 
Brakes, Notchers, Punch Presses, 
Rod Parters, Rollers and Shears. 


well as description of equipment. Carl 
Hirschmann Co., Inc., 30 Park Ave., 


Write for complete information on any Manhasset, N. Y. L-4-10 


of these instruments to Dept. 1-456 


Creators of 
“Die-Less Duplicating” 


, 0 
-acr 
O'NEIL-IRWIN MFG. CO. ‘ sean — 
METAL t 
375 8th Ave. aes 
LAKE CITY, MINN. 
INDICATE A-4-212-2 
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Epoxy Adhesives 


b N G is Folder describes characteristics of 
new group of epoxy adhesives called 
EQUIPMENT CO. 


Epibond for applications involving 
431 S. Dearborn St., Chicago 5, III metal, plastic and ceramic bonding 
Furane Plastics, 4516 Brazil St., Los 


Angeles 39, Calif. L-4-11 














INDICATE A-4-212-1 





Tracer Control Techniques 

Twenty-four page report on first an- 
nual Contour Machining Conference 
covers recent developments of tracer- 
controlled production methods as dis- 
cussed in speeches and panel discus- 
sions. Request only on company letter- 
head directly to True-Trace Corp., 9830 
E. Rush St., El Monte, Calif. 


Magnetic Chucks 

Comprehensive catalog No. 412 cov- 
ers line of rectangular, rotary and sine 
angle magnetic chucks and magnetic 
work drivers; also includes discussions 
of such accessories as control switch 
equipment, demagnetizers, and mag- 
netic parallels and V-blocks. Well il- 
lustrated to show equipment and its 
uses. The Taft-Peirce Mfg. Co., Woon- 
socket, R. I. L-4-12 


Inserts 

Tap-Lok self-tapping inserts, thread- 
ed inside and out and with cutting 
edges for use in metal and _ plastics, 
described in 12-page booklet: explain- 
ing various features, installation and 
applications; well illustrated with 
includes specih- 
Groov-Pin Corp., Ridgefield, 


N. J. L-4-13 


photos and drawings; 
cations. 


Plastic Tools 

Practical information on production 
of dimensionally stable foundry tools 
presented in illustrated technical bulle- 
tin, “Plastics in the Foundry Industry”; 
outlines their advantages and describes 
working procedures step by step; also 
offers information on construction and 
proper preparation of molds. Marblette 
Corp., 37-21 Thirtieth St., Long Island 


City 1, N. Y. L-4-14 


Tap Chart 

Twelve comprehensive quick refer- 
ence tables arranged on wall chart 
cover tap pitch tolerances compared 
with NSTC and Unified Thread Class 
Fits, tap drill sizes, suggested tapping 
speeds, lubricants 
alloys 


suggested tapping 
for irons, steels and being 
tapped, rake angles for tapping various 
materials, decimal equivalents, and tap 
terminology. The Wood & Spencer Co., 
1930 E. 61st St., Cleveland 3, Ohio. 
L-4-15 


Ceramic Molds 

Four-page Ceramicast bulletin deals 
with process for producing close toler- 
ance steel castings from ceramic 
molds; traces development and _ princi- 
ples of the process: illustrates major 
applications, and discusses advantages. 
Lebanon Steel Foundry, 160 Lehman 


St., Lebanon, Pa. L-4-16 
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Rugged, rapid Blade Welder 
optional at extra cost 


COMPARE — You'll see that 
you get a lot more for your 
money when you buy W-T 
“Light-Heavyweights”’! 


‘ 


You can vary speed from 50 sfm to 4500 sfm \\ 


while this machine is running! 


No time-wasting belt changes! No in- 
correct speeds! Turn the hand wheel, 
and you vary speed of this Walker- 
Turner “‘LIGHT-HEAVYWEIGHT” 16” 
Band Saw from 50 to 450 sfm in low 
range, and from 500 to 4500 sfm in 
high range—in stepless, smooth varia- 
tion, while the machine is running. 
Gives you the right speed instantly 
for anything that’s cuttable — tough 


steel, non-ferrous 
metals, plastics, | 

wood. Ask your 

Walker-Turner 4 

Distributor to 

show you what this precision-cutting 
saw will do for you. He’s listed under 
“Tools” in your phone book’s Yellow 
Pages. Or write today for his name, 


and full information. 


DRILL PRESSES, HAND AND POWER FEED — AIR FEED DRILL PRESS ATTACHMENT — 
RADIAL DRILLS — WOOD AND METAL CUTTING BAND SAWS — TILTING ARBOR SAWS — 
RADIAL SAWS — JIG SAWS — CUT-OFF SAWS — LATHES —— SPINDLE SHAPERS — 
JOINTERS — BELT AND DISC SURFACERS — FLEXIBLE SHAFT MACHINES 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-4-213 
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Greatest new tool in years for 


maintenance and production 








PROFESSIONAL 
No. 4000-P 


SPEED REDUCTION 


FOR DRILLING 
a~ 3» 


pe. 


COMPLETE 14-PIECE SET.. 


REVERSE 


removes taps by power 


SUPREME PRODUCTS, INC 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-4-214 
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Lathes 


Eighty-page Golden Anniversary 
Catalog, published in celebration of 
company’s 50th year, covers line of 
precision engine, toolroom and turret 
lathes, shapers, pedestal grinders and 
drill presses, introduces new vertical 
spindle milling machine and 13-in. 
swing turret lathe, and also shows at- 
tachments, chucks, tools and accesso- 
ries; well illustrated with photos and 
drawings; tabulations give specifica- 
tions, capacities, floor space require- 
ments and shipping weights. South 
Bend Lathe Works, South Bend 22, 
Ind. L-4-17 


Clutches 


Catalog 103-C, designed for use as a 
quick reference selection guide, covers 
line of standard clutches and clutch- 
coupling units, illustrated by cutaway 
photos, cross-section drawings, appli- 


| cation suggestions, dimensions and en- 


gineering data. Formsprag Co., 23601 
Hoover Rd., Van Dyke, Mich. L-4-18 


Hydraulic Systems 

Wall chart, “Trouble-shooting Chart 
for Hydraulic Systems,” outlines vari- 
ous causes and their solutions for com- 
mon specific hydraulic system problems. 
Industrial Products Dept., Sun Oil Co., 
1608 Walnut St., Philadelphia 3, Pa., or 
Sun Oil Co., Ltd., 600 University Ave.., 
Toronto 2, Ontario. L-4-19 


Thread Milling 


Complete line of semiautomatic 
thread milling machines for producing 
threads with one turn discussed in de- 
tail in 16-page illustrated catalog; 
includes description of cam action, 
machine specifications, case histories, 
special adaptations and tables of feeds 
and speeds. Hanson-Whitney Co., Div. 
of Whitney Chain Co., Hartford, Conn. 

L-4-20 


Drafting 

“11 Ways to Save Drafting Time” 
discusses specific ways to use inter- 
mediates to make quick modifications of 
drawings without changing the origi- 
nal; each of the time-saving techniques 
clearly illustrated. Frederick Post Co., 
3666 N. Avondale Ave., Chicago 18, Ill. 

L-4-21 


Wire Drawing 

Illustrated 8-page No. 786-W-3 bro- 
chure describes company’s continuous 
tandem wire drawing machines includ- 
ing the drum, block and combination 
types for drawing brass, copper, alumi- 
num and other nonferrous metals. 
Waterbury Farrel Foundry & Machine 
Co., Waterbury, Conn. L-4-22 
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Apr. 4-6. AMERICAN Society oF Lusri- 
CATION ENGINEERS. Annual meeting and 
lubrication exhibit, Hotel William Penn, 
Pittsburgh, Pa. For more information 
contact society office, 84 Randolph St., 
Chicago 1, Ill. 


Apr. 10-11. AmerICcAN SOCIETY OF 
MECHANICAL ENGINEERS. Machine de- 
sign conference, Bancroft Hotel, Wor- 
cester, Mass. Write to society offices, 29 
W. 39th St., New York 18, N.Y. for 
more details. 


Apr. 10-12. Metat Powper Associa- 
TION. 12th annual meeting and 1956 
Metal Powder Show, Hotel Cleveland, 
Ohio. Additional information is avail- 
able from association office, 420 Lexing- 


ton Ave., New York, N. Y. 


Apr. 18-20. Armour ReseEarcH FounpDa- 


TION of Illinois Institute of Technology. 
National industrial research conference, 
to be held as part of Foundation’s 20th 
anniversary. Further details may be 
obtained from Institute, 35 W. 33rd St., 
Technology Center, Chicago 16, Ill. 


Apr. 21. State University oF Iowa 
AND AMERICAN SOCIETY OF Too. ENGcI- 
NEERS in conjunction with ASME, AIIE, 
IEAI and other Iowa and Western Illi- 
nois organizations are sponsoring the 
second annual Engineers-Management 
Conference. More details may be gained 
from the University’s School of Engi- 
neering, Iowa City, Iowa. 


Apr. 29-May 3. ELECTROCHEMICAL So- 
cieTy. Semiannual meeting, Mark 
Hopkins Hotel, San Francisco, Calif. 
More information is available from Ruth 
G. Sterns, managing editor, Journal of 
the Electrochemical Society, 216 W. 
102nd St., New York 25, N. Y. 


May 3-9. AMERICAN FOUNDRYMEN’S 
Society. 60th annual foundry congress 
and exhibit. Convention Hall, Atlantic 
City, N. J. For further facts, contact 
society headquarters, Golf and Wolf 
Rds., Des Plaines, Ill. 


May 4. THe Onto State UNIversiry, 
College of Engineering. Annual con- 
ference for engineers. Get further infor- 
mation from Assoc. Dean Harold A. 
Bolz, College of Engineering, The Ohio 
State University, Columbus 10, Ohio. 
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May 9-11. American WELDING Society. 
National spring meeting, and fourth 
Welding and Allied Industry Exposition, 
Buffalo, N. Y. Definite data is available 
from society headquarters, 33 W. 39th 
St., New York 18, N. Y. 


May 14-17. Design ENGINEERING SHow. 
First of annual shows, to be devoted to 
original equipment which goes into 
manufacture of finished products. Con- 
vention Hall, Philadelphia, Pa. Contact 


exposition managers, Clapp & Poliak, 
Inc., 341 Madison Ave., New York, N.Y. 


May 16-18. Society ror EXPERIMENTAL 
Srress ANALYsIs. Spring meeting, Wil- 
liam Penn Hotel, Pittsburgh, Pa. Con- 
office. P.O. Box 168, 
Cambridge 39, Mass. for details. 


tact society 


May 17-18. AMERICAN INSTITUTE OF 
INDUSTRIAL ENGINEERS. Seventh annual 
conference on fundamentals, current 
practice and recent advances. Shore- 
ham Hotel, Washington, D. C. Further 
facts may be had from institute office, 
145 N. High St., Columbus 15, Ohio. 


May 23-24. American IRON & STEEL 
Instirute. Annual meeting, Waldorf- 
Astoria, New York, N. Y. More infor- 
mation is available from institute office, 
350 Fifth Ave., New York 1, N. Y. 
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ual drilling or guiding in 
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parts. Hand and foot pedal release provide dual Safety factor. Write for 
complete facts and new reduced prices to Genefal-Pacific Corporation, 
8740 Washington Blvd., Culver City, California. 
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May 24-25. Purpue University, School 
of Mechanical Enginering. Conference 
on mechanisms, to be held at the uni- 
versity, West Lafayette, Ind. Get more 
information from the School of Mechan 
ical Engineering. 


May 28-30. National Fluid Power Asso- 
ciation. Annual spring meeting, The 
Greenbrier, White Sulphur Springs, W 
Va. For other information, write asso 
ciation headquarters, 1618 Orrington 


Ave., Evanston, Il. 


June 3-8, Society or Automotive Ex 
GINEERS, INc. Summet meeting. Chal- 
fonte-Haddon Hall, Atlantic City. N. ] 
More facts are available from Society 


office, 29 W. 39th St., New York 18. N. ¥ 


June 5-8. THe Marertac HAnpwine 
INstITUTE’s Exposition of 1956. Techni- 
cal sessions and Exposition, solely for 
material handling equipment, Cleveland 
Auditorium, Cleveland, Ohio. Further 
facts may be secured from institute 
office, Suite 759, One Gateway Center. 
Pittsburgh 22, Pa. 


June 11-15. Tue Society or tH 
Priastics Inpustry, Inc. 7th National 
Plastics Exposition, New Coliseum, 
New York, N. Y. Request further facts 
from society headquarters, 67 W. 44th 
St., New York 36. N. ¥ 


June 17-21. 
ERS Society. 43rd annual convention. 
Hotel Statler, Washington, D.C. Full 
information may be had from society 


office, 445 Broad St., Newark 2. N. J. 


AMERICAN ELECTROPLAT 


June 17-22. American Society For 
TestinG MATERIALS. 59th annual meet- 
ing and 12th apparatus exhibit, Chal- 
fonte-Haddon Hall, Atlantic City, N. J. 
Write for particulars to society office, 
1916 Race St., Philadelphia 3, Pa. 


June 17-22. THe PENNSYLVANIA STATE 
University. Creative engineering semi- 
nar. Write for further information to 
the university’s General Extension In- 
formation, University Park, Pa. 


June 25-29. Tue AmeErIcAN Society 
FOR ENGINEERING Epucation. Annual 
meeting, Iowa State College, Ames, 
Iowa. For more facts contact society’s 
secretary, W. Leighton Collins, Uni- 
versity of Illinois, Urbana, III. 


June 27-July 6. INTERNATIONAL ELEc- 
TROTECHNICAL Commission. Annual 
meeting. Delegates will be guests of the 
German National Committee of IEC at 
Munich, Germany. Address inquiries to 
the United States National Committee. 
c/o American Standards Assn., 70 E. 


45 St., New York 17, N. Y. 
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. . + plugs and rings 


To the Editor: 

In the article “How to Design Non- 
sticking Plugs and Rings,” in the Feb- 
ruary issue of The Tool Engineer, two 
typographical errors occurred and 
should be brought to the attention of 
the readers. 

rhe first error is at the top ol the 
left-hand column on page 112. The 
paragraph should read: 


If a 6-inch diameter workpiece 
has a hole 0.0003 inch larger 
than a locating plug... 


The other error is directly below the 
first in the example formula. The for- 
mula should read: 

) 


Vz (0) 


\ 


(0.0003 ) 0.060 inch 


Robert gi Hor nac ek 
Tool Engineer 

Tool Research Dept. 
Buick Motor Div. 
Flint, Mich. 


Reader Hornacek is correct in both 
instances. ED 


- « unions 


To the Editor 

Mr. Begeman in his article “Unions 
for Engineers” in the June 1955 issue 
of The 


subject of the trends toward unioniza- 


lool Engineer touched on the 


tion of the engineering profession. He 
points out, however, the many dis- 
advantages of a union and proposes an 
alternate method of obtaining the de- 
sired economic gains. 

The solution to the problem is an 
over-all engineering organization to 
handle the professional, social, and 
economic problems of the engineer. 
This suggestion has been made several 
times previously and has associated 
with the little understood and uninspir- 
ing title of “Unity” or a “Unity Or- 
ganization.” 

Mr. Begeman proposes that the unity 
organization should publicize the work 
of the profession at the local, state, and 
national level, and should encourage 
the engineers to register and to par- 
ticipate in civic affairs. 

The author and his associates, as 
representatives of the General Electric 
Engineers Council (a council repre- 
sented by “sounding board” organiza- 
tions in seven of the major General 
Electric plants), have studied this same 
problem, and are of the opinion that 
the unity organization should not be as 
limited in its activities. It is the feel- 
ing of the author and his associates 
that a unity organization would be of 
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Readers’ Viewpoints 


greatest value if it also concerned itself 
with 


Utilization of engineers 
2. The effect of labor laws on the en 
gineers 
Legislation 
!. Registration laws 
prese nt selective service policy 
6. Engineering shortages 
7. Gentlemen’s agreements and freedom 
of employment 
Educational standards for engineers 


9. National security problems 


\ close study of the existing engi- 


neering organizations quickly _ illus- 


trates that the National Society of 
Professional Engineers fits most of the 
NSPE 


could be and should become the unity 


basic structural requirements. 


organization. This can only come about 
when more and more engineers join it 
and give generously of their leadership 


and assistance 


J. L. Oldenkamp 
General Electric Engineers Council 


Fort Wayne, Ind. 


As the above subject is timeless, 
readers’ viewpoints are always appreci- 


ated. ED. 
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Nuclear Techniques 


in Testing 


foreshadow wider use in industry 


By John L. Kuranz 


Nuclear Instrument & Chemical Corp. 
Chicago, Ill. 


L, THE FIELD OF TESTING, radioisotopes 
are destined to be widely used for 
important analysis and control opera- 
tions. They provide a test tool which 
is so highly sensitive that it can handle 
work impossible with conventional 
methods. For example, it can monitor 
at high speed, the thickness of paper, 
plastic, rubber, steel, and other metals 
to high precision without contact. When 
highest sensitivity is unnecessary, radio- 
isotope technique may be modified to 
give an even quicker or simpler test. 
Although high sensitivity, which 
gives rise to quick and simple analysis, 
is probably the main virtue of the 
radioisotope and test methods, the fact 
that this new tool is highly versatile 
and can be made specific is also im- 
portant. However, these methods are 
far from an answer to all test problems. 
Most testing with radioisotopes in- 
volves either the effects of the radiation 
on the material as in activation analy- 
sis, effects of materials on radiation as 
in gaging, or tracing an element or 
compound with radio chemicals. 


In thickness gaging, the effect of 
material on radiation is utilized. The 
detector monitors the change in in- 
tensity of radiation beam as it changes 
in proportion to the thickness or density 
of the interposed material. There are 
many variations of this technique which 
can be fitted to various testing jobs. 

As a tracer, radioactivity is added to 
the process as a tag or label. Although 
there are many variations, they all de- 
pend on the premise that chemicals 
made with artificial radio elements be- 
have the same as their natural chemical 
counterparts. Precision of detection of 
radioactivity is utilized to locate and 
measure any chosen chemical in a 
process, 


Gaging Uses 


An instance is a gage designed to 
determine the ratio of hydrogen to 
carbon in petroleum processing. This 
device uses the absorption of beta 
radiation as its principle of operation. 
Beta particles are absorbed in propor- 
tion to the number of electrons present 
in the material and carbon has half the 
number per unit weight as does hydro- 
gen. If one then knows the total 
weight of hydrogen plus carbon in a 
liquid hydrocarbon, and the total num- 


Setup for gaging thickness of materials with radioactive means. Results are rapid 
and reliable without contact with material. Signal from radiation meter controls 


roller settings. 
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ber of electrons, he can calculate the 
ratio of hydrogen to carbon atoms. The 
machine developed for the purpose can 
determine to a probable error of 0.002 
percent by weight. This ratio, in a 
time of three minutes. An analysis. by 
the combustion method to the same 
accuracy requires from one to two 
hours’ work by a careful chemist. 


Wear Detection 


In wear studies, radioisotopes are 
used as tracers or tags. In this tech- 
nique, a part subject to wear is made 
radioactive. This might be a piston 
ring. By measurement of transfer of 
radioactive iron to the lubricating oil 
in the crankcase, one can determine 
very precisely the removal of extremely 
small amounts of metal. One oil com- 
pany carried out such a test program 
that would have cost a million dollars 
using old methods of disassembly and 
measuring sizes of various parts and 
would have required 60 years to com- 


Beta ray thickness gage on brass mill 
in Revere Copper & Brass plant dem- 
onstrates utilization of nuclear tech- 
nology for industrial processes. 





tech digests 


plete. With the new method, the work 
was done in less than 4 years on a 
research budget totaling about $35,000. 
Similar wear testing has been con- 
ducted by manufacturers of cutting 
tools to determine how much of the tool 
made of different materials is removed 
during the cutting operation. 

These instances illustrate the fact 
that there are many testing tasks that 
effectively 


isotopes can accomplish. 
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Nuclear technique for wear studies is 
exemplified in this setup to detect 
transfer of metal from engine to oil. 


Some can be effected in no other way. 
Facilities and personnel are within 


reach of the usual engineering or analy- 
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sis operation. Most of the really worth- 
while uses of radioisotopes in testing 
have yet to be uncovered and they will 
be discovered by well-informed indus- 
trial technical 


people rather than 


atomic scientists. 

From a paper given at the Nuclear Engineer- 
ing and Science Congress, Dec. 1955, Cleveland 
Ohio. Published as preprint No. 160 by Amer 


ican Institute of Chemical Engineers, 25 
45th St., New York 
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Profile of Engineering 
Executives 


By Granville M. Read 
Chief Engineer 
»» I. du Pont de Nemours & Co. 
Wilmington, Delaware 


Recent discoveries and developments 
of new materials have accelerated engi- 
neering progress. Human materials, 
however, are the most important contour 
of any engineering profile. They are 
obviously the source of all technological 
gains. 

If human beings are viewed the way 
an engineer looks at physical materials, 
the importance of fitting them into the 
right place in the structure of society is 
evident. No tests have yet been devised 
to measure the potentialities in the 
human being. There are some yard- 
sticks. however, which can be applied. 
These include health and energy of an 
individual, his durability, his intelli 
gence, his education, his creative ability. 

Does he have the courage and imagi- 
nation to leave the beaten track? What 
is the caliber of his thinking, his de- 
termination, his dependability and his 
common sense? What is his attitude? 
Is he courteous to all and subservient 
to none? Is he loyal—to his company, 
his profession, his boss and above all to 
himself? Does he stand up for what he 
believes in and fight for it? Does he 
observe the golden rule in his relations 
with others? 

In looking for a prospect to train for 
an executive post in engineering, health 
and spiritual character would be con- 
sidered, of course. Other characteristics 
might weigh as follows: leadership, 25 
per cent; courage, dependability and 
the humanities, 15 per cent each; for- 
mal education, creative power and eco- 
nomic prudence, 10 per cent each. 

Human materials, like construction 
materials, must be tested continuously 
and at various load levels to determine 
their carrying capacity. If weak mem- 
bers are found, they must be strength- 
ened. Managements often fail to main- 
tain a live inventory of their human 
potentials. 

Experience during the war showed 
that older men had difficulty keeping 
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pace with the fast schedules required. 
They could guide and render man- 
agerial experience in some phases of 
the operations, but even there great 
care had to be exercised that they did 
not try to put on the brakes. It was 
necessary to turn to younger men. 

Even today management is tardy in 
giving young men greater responsibil- 
ity. There are too many older men 
calling the shots and missing the tar- 
gets. Future progress may depend upon 
whether younger men are given respon- 
sibility they and they alone are capable 
of exercising. Another suggestion, why 
should not colleges and _ universities 
provide prospective employers with a 
profile of human characteristics of the 
graduate as well as his academic 
standing? More emphasis should be 
placed on determining other character- 
istics than a retentive memory. This 
would aid industry in sorting out candi- 
dates for specific jobs and would facili- 
tate the early placement of graduates in 
positions they fit. 


Further in the formative years on the 


campus, it would be helpful if college 
instructors discussed the importance of 
the humanities of life, for these may 
prove more valuable in later years than 
the ability to solve the most 


intricate 
mathematical problem. 


From an Address given at the Centennial Sym 


posium on Modern Engineering, U. of Penn 
November 11, 1955 
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Grinding Fluids for 
Titanium 


By M. C. Shaw 
Mechanical Engineering 
Massachusetts Institute of Technology 
Cambridge, Mass. 
and 
Cc. T. Yang 
Research Engineer 
Ford Motor Co. 

Dearborn, Mich. 


Dilute aqueous solutions of certain 
inorganic salts are very effective in 
decreasing the rate of grinding wheel 
wear and providing decreased surface 
roughness in finishing titanium-alloy 
surfaces. A systematic study of a large 
number of salt solutions has revealed 
that such solutions act by the forma- 
tion of adsorbed cationic and anionic 
layers on the aluminum-oxide and ti- 
tanium surfaces, respectively. 

These layers prevent the abrasive 
and chip surfaces from coming close 
enough together to form strong bonds, 
which when broken, remove pieces of 
abrasive from the system. In the choice 
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of a suitable material, ion size and 
effective charge are found to be two 
items of major importance. 


Barium 


was found to be the most effective ele- 
ment in the periodic table for adsorp- 
tion on aluminum oxide. The phosphate 
radical was most effective anion investi- 
gated for adsorption on the surface. 


From paper No. 55-SA-39 ASME Semi-Annual 
Meeting, Boston, Mass., June, 1955. 
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Engineering with Analog 
Computers 


By Gerhard Reethof 


Dynamic Analysis and Control 
Laboratory 


Massachusetts Institute of 
Technology 
Cambridge, Mass. 


Use of analog computers has had 
phenomenal growth in engineering 
groups. In many studies, an investiga- 
tion is made of behavior of an assem- 


blage of commercially available com- 
ponents. Another promising field for 
use of analog computers lies in utiliza- 
tion as a design tool in conceptual 
stages of a development. 

This paper exemplifies this method 
and demonstrates an approach to the 
design problems which attempts to uti- 
lize simple mathematical techniques to 
first form a good physical understand- 
ing of the system, followed by an ex- 
haustive “designing with the analog.” 
This first stage of familiarization is of 
the greatest importance to proper utili- 


zation of analog computer potentials. 
Unless a good qualitative performance 
prediction can be made from a basic 
physical understanding of the problem, 
use of the computer is misplaced. 
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Schematic diagram of hydraulic sys- 
tem designed with 
computer, 


use of analog 
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PARALLELISM 


The system considered in this paper 
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aasSs> 
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~~ 


is one in which control of velocity is 
desired. Shown in the accompanying 
figure is a diagram of the 


system. Flow from the downstream side 


schematic 


of a fluid motor is to remain constant 
thereby 
velocity. 


maintaining a constant ram 


MANUAL and AUTOMATIC 


controlled hydraulic operation 


* STEPLESS VARIABLE SPEEDS 
to table and chuck rotation. 
Tiltable chuck. 
HAND and AUTOMATIC 
WHEEL FEED 


with power retraction. 


Preliminary fundamental 
should serve to give a better insight 
into the quantitative aspects of 
problem. Its purpose is twofold: 


analysis 
to work table. Can be arranged for the 
complete automatic cycle grind. 


* TABLE MOUNTED Diamond Dresser ' 
eit ied enaiial 1. To set up algebraic and differential 
: relationships which best describe the 
system and to present these equations 
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in a suitable form. 


Model E Hydraulic Rotary Surface Grinder (12 and 16” 


these 
Chucks) has taken an honored place in the Arter Family of Machines 


. To manipulate relationships 


prior to the analog study in order to 
after attaining a record of performance to which we point with pride. 


ARTER GRINDING MACHINE COMPANY 
WORCESTER 5, MASSACHUSETTS 
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AGENTS IN INDUSTRIAL CENTERS OF UNITED STATES AND CANADA 


understand the speeds of response of 
the systems. 
Thus, certain portions of the system 


various components of 
may respond so fast to variations in 
the system variables as to appear to 
act instantaneously, relative to some 
slower portions. 

However, the justified neglecting 
of the dynamics of this faster but 
stable system may result in a con- 
siderably simpler analog setup. Prior 
study of the fast system alone must 
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Use of the analog computer as a 
design tool in design and development 
of equipment such as this is unques- 
tionably established. The analog should 
become as familiar a piece of equip- 
ment as the slide rule. Design and 
development engineers should have free 
access to computers. Moreover, they 
should be charged with setting of the 
problem into the computer and sub- 
sequent designing with the analog. 

The computer, however, will only 
solve problems the engineer compre- 
hends. If certain important distributed 
or lumped effects are neglected, an- a > & 
swers from an analog study can be a 
embarrassingly misleading. ‘If, how- FINE SILVERWARE! 
ever, a reasonable facsimile of the 
physical system is studied by the analog 
—— by excellent _— under- y MARK INTRICATE 
standing of the apparatus will be gained 
which will ctr tiation the SPOON CONTOURS 


experimental time during prototype de- WITH UNIFORMITY 


velopment phase. An important aspect 


' aah AND PRECISION! 
is the encouragement to experiment 


analytically and an attempt to out- 
guess the computer, thereby coming up 
with a daring solution to an otherwise 


difficult problem. Production stamping of silverware is an ex- 
From a paper given at the National Confer 


saab of tte Teaelien, ee, tee “ acting operation. Every reject is costly! Thou- 
vw s sands of units must be marked clearly— 
identically —with the last impression as legible 
as the first. Most blue chip companies know 
the importance of a quality name on a quality 
product; that’s why they specify marking ma- 
Manufacturing ry chinery and tooling by Parker. 


Advances in Airframe 


—— A Parker #700 Marking Machine, tooled 
Tool Design issiieee with a standard Parker #100 insert roll die 
Boeing Airplane Co. holder and interchangeable segment type, 


Seattle, Wash. : ne 

a met every requirement of precision and per- 
f re hn ee 4 5 4 ” > > 

New tools and improved techniques é formance. The “cushioning” effect of the 

have been developed to work special : machine table, plus proper set-up, compen- 

materials to the extremely close toler- sated for the curvature of the spoon, assuring 

ances required to overcome stresses clear, uniform production marking through- 


and vibrations encountered in jet flight. out runs in the hundreds of thousands. 
Through emphasis on research and de- 


velopment programs, manufacturing di- 

visions have been able to make rapid 

progress and keep pace with advances 

in aerodynamic and propulsion designs. MARKING PROBLEMS? 
Many interesting manufacturing and 

tooling developments have been made 

in recent years. Many of the new tech- 

niques are important for the future. 

One such development is the construc- 

tion type known as integral structure. 

These parts must either be milled from THE 

solid slabs, rolled, extruded or forged. — 

The industry is also concerned with L yi L iy, L, L 

composite assemblies in which parts l F i aX | ey, l 

are joined by riveting, welding or metal Bi : 

bonding. Manufacturing techniques STAMP WORKS, INC 

are required for new materials such as eermancadeapey. 0 ESE RY FES 

titanium and its alloys, high-strength FRANKEIN AVENUE © HARTFORD, CONNECTICUT 
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AIRCRAFT 











KITCHEN 
EQUIPMENT 


COLOR TV 











SPECIALTY 
LIGHTING 


REFRIGERATION 
EQUIPMENT 


BAKING 
MACHINERY 


PRINTED 
WIRING BOARDS 


ENGINE 











CEMENT 
MIXER 


BOTTLING 
MACHINE 


—_— 
VENDING 
MACHINE 


RECORDER 


RAILROAD 
EQUIPMENT 


Major components for all of these are pierced in low 
to medium production quantities at savings of from 
60 to 90%—on WIEDEMANN Turret Punch Presses. 


Write for a copy of Bulletin 101 —or better yet, send 
drawings of your work for time studies by Wiedemann. 


WIEDEMANN MACHINE COMPANY 


4245 Wissahickon Ave. P.O. Box 6794 Philadelphia 32, Pa 
FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-4-224 
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steel and plastics and the like. 
Chipless material 


manipulation has also evoked great 


production, or 


interest. New techniques and tools have 
been developed in the fields of metal 
cutting, metal forming, machining and 
tube bending. Standardized tools, tech 
niques and resulted 
from this emphasis on research and 


processes have 


development. 

\n important operation in airplane 
manutacture is cutting metal sheets. 
strips or plates. Major new achieve- 
ments in this field include development 
of triction sawing methods, tracer- 
controlled flame torch equipment, port 


able skin saws and power routers 


Tracked skin trimmer and hole router 
used to trim skin of panel. 


Hot forming metals such as titanium, 
is associated with many problems. A 
comprehensive study has provided some 
optimum torming temperatures for sev- 
eral metals: 325 F is best for aluminum 
alloys and hard magnesium, 550 for an- 
nealed magnesium and commercially 
pure titanium, and 1000-1100 F for ti- 
tanium alloys. Steam heating of dies 


was found best for temperatures up to 


Temperature tests with steam heated 
draw die is typical development job. 


The Tool Engineer 
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550; hot oil pumped through dies 
proved adequate for 550, and internal 
combustion of premixed gas is best for 
temperatures over 1000 f 


Standardization 


\ircraft companies are standardizing 
more and more of their tooling and 
manufacturing processes. Standardiza 
tion and documentation of the processes 
reduces cost and time needed to tool 
up. Moreover, such programs result 
in better tools, parts and facilitate sub- 
contracting. Standard scaffolding, for 
example, had long been overlooked 


Fin work seaffold uses standardized 
components for substantial cost savings. 


As much as $400,000 has been saved 
by a standardization program of this 
item. Scaffold sections are made from 
prefab assemblies with commercial 
items, such as plated pipe and pipe 
fittings, fireproof plywood, magnesite 
floor surfacing, etc. Subjects of other 
tool engineering records include auto- 
matic riveting, templates, aircraft 
gages, spar cap milling, stretch presses, 
optical tooling, concrete jigs, schedul- 
ing, dies, trimming, hydropress, plas- 
tics, mat molding, machine fixtures, 
profile tooling and « utting tools. 

The development of better tools and 
equipment to meet design requirements 
of jet aircraft and other improvements 
in manufacturing methods have re- 
duced costs as machine hours are sub 
stituted for man-hours. In the past, 
three-fourths of the cost of manufactur- 
ing an airplane was attributed to sub- 
assembly and final assembly hand 
work, such or boring, trimming and 
shimming to required tolerances. Re- 
maining quarter was taken up in fabri- 
cation of detail parts. 

Now the cost ratio is changing. By 
maintaining close tolerances through 


all phases of parts manufacture, many 
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When it sings out, 


engineering mysteries unfold 


The high-pitched whine of a high 
speed camera is bursting forth more 
and more often in modern engineer- 
ing laboratories. For engineers have 
found that ultra-slow-motion movies 
make trouble shooting in fast-mov- 
ing parts more a matter of intelligent 
visual analysis than of tedious cut- 
and-try experimentation or calcula- 
tion. And that leaves them more time 
for design and development work. 


The high speed camera we make is 
primarily for the practical engineer 
to use in helping solve his day-to-day 
problems. Its top speed is a reason- 
able 3200 pictures a second. That 
slows action 200 times when you 
project the 16mm film at normal 
speed, enough in the great majority 
of mechanical problems to see what’s 
going on. You don’t burn up more 
film than you need and the instru- 
ment is simple and rugged enough 
for a busy man to use without trouble. 

The best way for you to evaluate 
the Kodak High Speed Camera in 
terms of your own needs is to send 
for a booklet that not only gives you 
the details but quite a few case his- 
tories on how it has been used in a 
variety of industries. You get the 
booklet by writing to Graphic Repro- 
duction Division, 


EASTMAN KODAK COMPANY 
Rochester 4, N. Y. 


the Kodak Pe, 
HIGH SPEED Camera 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-4-225 





Here’s the news about those TAPS 


with the amazing 


“Huilt-in LUBRICATION”! 


We call it “built-in 
lubrication” because our 
unique Cromclad treatment* 
gives these taps a free- 
cutting action... 
always slippery-smooth! 
What’s more, this “built-in 
lubrication” reduces loading, 
resists abrasion, carries your 


lubricant farther, makes your 


wevevvrrryy YY YY 


CD 


tapping almost friction-free! 


~~ V WWW WH 


Tapping is tough work, and you need all the help you 
can get. Suppose, for example, you are tapping stain- 
less steel, B-Monel, or an equally difficult material. 
By using 


‘TAPS 


you get maximum help, for the tougher the job the 
—— better the Cromclad treatment shows up! (Try 
Criémclad Taper Pipe Taps, for example! ) 


Priced no higher than conventional ground thread high speed steel 
taps, Crémclad Taps with “built-in lubrication” carry an uncondi- 
tional guarantee to perform to your satisfaction or they may be 
returned for full credit. 


Mail coupon today for detailed price list which shows attractive 
quantity discounts available on all Cromclad Taps. 


* Crdmclad treatment is not “just another chrome plating process”. 
It is a special hard chrome surface treatment (less than .00005” 
thick) developed by us specifically for taps, and will not peel or 
chip even when the taps are sharpened. 


NEW ENGLAND TAP COMPANY, INC. 1 Endicott St., Norwood, Mass. 
Send price list on Cromclad Taps to 


Person 





Company 





Street 
City & State 








1956 New England Tap Company, Inc. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-4-226 
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final assembly operations are elimi- 
nated. Although costs of more accurate 
detail parts increases, over-all manu- 
facturing costs are reduced. 

From a paper “Development of Airframe Man- 
ufacturing Methods” presented at the annuai 


meeting, Jan. 1956, Society of Automotive En 
gineers, 29 W. 39th St., N. Y. 18, N. ¥ 
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Heat Treatment of Air 
Hardening Alloys on 
Welding 


By J. J. B. Rutherford 
an 
J. F. Ewing 


Babcock and Wilcox Co. 
Barberton, Ohio 


With the application of welding as a 
method of fabricating higher carbon 
and alloy steels, it has become cus- 
tomary to recommend practices of pre- 
heating and post heating, or stress re- 
lieving weldments. Preheating serves 
mainly to mitigate stresses originating 
from thermal shock associated with arc 
welding. A secondary function of pre- 
heating is to minimize notch sensitivity 
or to increase ductility. 

A high rate of cooling from the weld- 
ing operation leads to the formation of 
martensite and results in a_ highly 
stressed weldment. The rate of cooling 
is relative; low carbon steel may be 
martensitic on spot welding but this 
condition is much less likely when large 
sections or multibead practices are in- 
volved. If preheating is performed 
above the martensite transformation, 
Ms, temperature, then the weld-affected 
zone will cool rapidly to the preheat 
temperature but subsequent cooling and 
martensite formation will be retarded. 
This is not good practice as it may first 
appear because the austenite formed on 
heating will be retained on cooling, on 
subsequent stress relieving and then 
transform to martensite. On the basis 
of tests performed during this investiga- 
tion, it is recommended that the pre- 
heating temperature should be signi- 
ficantly below the Ms for the materials 
involved. The weld area should be 
cooled below the Ms before being stress 
relieved or annealed. 


From a paper given at the AWS National Fall 
Meeting, Oct. 1955, Philadelphia, Pa. 


FOR AVAILABILITY OF COMPLETE - 
PAPERS WRITE THE HEADQUARTERS 
OFFICE OF THE SOCIETY NOTED AT 
THE END OF EACH ABSTRACT. 
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High Production Welding 
of Rear-Axle Housings 


By E. P. Lommel 


Chevrolet-Buffalo Div. 
General Motors Corp. 
Buffalo, N. Y. 


Rear-axle housings of production 
models are partially welded in high 
volume. One of the more critical welds 
is a fillet weld joining a carbon-steel 
flange to each end of the carbon-steel 
housing. This joint must take the full 
torque of braking and of the engine. 
The joint is made by means of a 
mechanized, straight-polarity inert-arc 
consumable-electrode weld with direct 
current from a constant-potential pow- 
er-supply unit. Inert gas is a mixture 
of 98 percent argon and 2 percent 
oxygen. 

Before adoption of this process, two 
other welding methods were tried on a 
production basis. With the first, pro- 
duction was limited to 45 housings per 
hour; with the second, a poor weld 


FOR AVAILABILITY OF COMPLETE | 
PAPERS WRITE THE HEADQUARTERS | 
OFFICE OF THE SOCIETY NOTED AT | 
THE END OF EACH ABSTRACT. 


frequently resulted even though pro- 
duction increased. 
able-electrode 


Inert-are consum- 
welding, on the other 
hand, has increased production to 150 
housings per hour while eliminating 
difficulties of the weld itself. 

The decision to adopt this type of 
welding required solution to several 
problems. With the solution of these 
problems, substantial cost savings have 
been effected. The paper discusses in 
detail how these problems were met. 
From a paper given at the American Welding 


Society National Fall Meeting. Oct., 1955, 
Philadelphia, Pa. 
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Radioisotope Materials 
Utilized in Markings 


By C. W. Wallhausen 


Vice President 
U. S. Radium Corp. 
New York, N. Y. 
Self-luminous compounds consist of 
a phosphor mixed with or used in con- 
junction with a radioactive element or 
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compound. Phosphor used include zinc 
or zinc-cadmium sulfides, silicates and 
tungstates, the first being the most 
efficient. 

Uses of self-luminous compounds in- 
clude safety marking in commercial 
aircraft, mines, public buildings or 
areas, illumination of instrument dials 
and panels, general low level illumina- 
tion of rooms such as darkrooms, emer- 
gency markers in power plants or sim- 
ilar locations. Other are standard light 
sources for use with photometric equip- 
ment, activators for equipment using 


photo cells and color coding of equip- 
ment used in darkness. 

Such applications are the result of 
nuclear engineering and indicate some 
of the attractive possibilities: Although 
great strides have been made in devel- 
oping such compounds, much basic re- 
search and development remains to be 
done. However, with increasing avail- 
ability of isotopes, price reductions and 
general education of public, many other 
applications become possible. 


From an ASTM paper given at the Nuclear 
Engineering and Science Congress sponsored by 
Engineers Joint Council, Dec. 1955, Cleveland, O. 








PRICED THE SAME, but... 
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ndine and 


an SAVE ASSEMBLY TIME. 
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ball 
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OADED 
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m p< 
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bearing time lubricates 


nment for hundreds of 


S PER GRIND. 


sistently deliver far 
en agrindinas save or 


on down-time 


«&) ZERO MAINTENANCE. 


A dab of cup grease at regrinding 
pins and bushings 
thousands ' 


strokes 


Make sure you get ALL the production built into your dies, by mounting 
them in Lempco Ball-Bearing Die Sets. You'll not only save on grinding 
and down-time but you'll produce less scrap with Lempco Die Sets 
because misalignment or faulty lubrication just doesn’t happen. 


WRITE FOR YOUR CATALOG TODAY! 


INDUSTRIAL, INC. 


DUNHAM RD BEDFORD OHIO 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-4-227 





ask the man on the production line... 


“I want P-K°self-tapping 
SCreWs... 
I make more 
money with ’em!” 
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He does! You do, too! 


Pay a man on a unit basis and he wants only the 
fastener that speeds production and eliminates 
rejects. That’s why P-K Self-tapping Screws are 
preferred by men on the assembly line. They 
know through actual use that Parker-Kalon Self- 
tapping Screws are headed, threaded, pointed and 
hardened to keep assembly lines trouble-free! 

Men in charge of production are P-K boosters, 
too. They know that the cost of the fastener is a 
fraction of the cost of using that fastener on the 
line—that P-K screws are actually the most eco- 
nomical. That’s why the men who are responsible 
for production specify Parker-Kalon. They know 
... if it’s P-K, it’s O.K. 


Sold Everywhere Through Leading Industrial Distrib- 
utors. Warehouse In Chicago, IIl. 


PARKER-KALON’ fasteners 


PARKER-KALON DIVISION + GENERAL AMERICAN TRANSPORTATION CORPORATION + CLIFTON, NEW JERSEY 





FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-4-228 Phe Tool Engineer 





An important cog in this nation’s defense is this Air 
jet fighter, the FLOLA “Voodoo.” By using 
laminated epoxy tooling, McDonnell Aircraft Cor- 
poration, its manufacturer, has reduced cost and 
speeded production of aircraft and helicopter com- 
ponents, some of which are incorporated in this plane. 
The epoxy plastic tooling compounds that are used 
ire a product of Ren Plastics, Inc., PO. Box No. 


BAKELITE Epoxy Resins ial 


cut production costs, tooling time 


Force 


Compounds based on 


| less costly production of in- 


terchangeable aircraft components 


site tools, 60 per cent that of alumi 
num tools 
results from the advantages of “Ren’ @ Savings in tooling-up time are as 


plastic tooling compounds based on much as 40 per cent when compared 


BakeELite Brand Epoxy Resins. For 
instance: 

@ Overall savings as high as 40 pet 
cent have resulted where tools are 
adaptable to plastic 

e@ Weight of plastic tools is only 25 
per cent that of similar steel or kirk- 


with conventional tooling materials 
e Up to 75 per cent of all the inter- 
changeable door panels used in one 
aircraft have been assembled and 
coordinated with tools made of 
BakELITE Epoxy Resin—glass cloth 
laminates 


BAKELITE COMPANY, A Division of Union Carbide and Carbon Corporation Tg 30 East 42nd Street, New York 17, N: Y. 


The term Bake ute and the Trefoil Symbol are registered trade-marks of UCC 





With Permanent 
Magnetic Chuck 


for lapping 
and grinding 


FASTER (not an index table) 
circular precision grinding! 


Now with this table and with less 
effort you assure highest stand- 
ards of accuracy, flatness, finish 
and close tolerances. At the same 
time you eliminate slow and 
complicated tool setups. You cut 
grinding time greatly by using 
only cross feed while the table is For example, Vulcan’s Rotary Table can be used in connec- 


rotating at infinite speeds be- tion with a sine plate or angle fixture. The dressing of large 
tween 40 and 100 RPM. expensive external wheels for side grinding is therefore elim- 
inated. If you wish we can provide permanent magnetic 


chucks designed for use with our table, both 6” and 10” in 
diameter. 


Vulcan’s Rotary Table is an air operated, self contained unit, 
portable between bench or machine. A precision center hole 
for locating and tapped holes in the table for clamping pro- 
vides easy setup. Circular surface grinder applications are 
many and varied — grind flanged studs or bushings — bear- 
ing spacers — forming rolls — cutters — convex or concave 
surfaces — punches or dies (radius or angle). 


Lapping? Yes—and in micro inches. For the 6” and 10” 
table, lapping plates of 12” and 16” are provided. Perfect for 
lapping valve plates, gages, bearing spacers and for carbide 
lapping using diamond powder. Write for circular. 


Major Vulcan Services 


Engineering, Processing, Designing and Building . . . Special Tools... 
Dies . . . Special Machines . . . Vulcamatic Transfer Machines .. . 
Automation . . . including the Vulcan Hydraulics that Form, Pierce, 
Assemble and size. Vulcanaire Jig Grinders . . . Motorized Rotary 
Tables . . . Plastic Tooling. 








Werk clamped to motorized 


table, mounted on sine plate. VULCAN TOOL CO. 
Surface grinder application. 7320 LORAIN AVENUE . DAYTON 10, OHIO 
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There’s an EX-CELL-O 


recision Cpindle 


BUILT ESPECIALLY 
FOR YOUR WORK 


EX-CELL-O High-frequency Spindle, rated at 
40,000 rpm, grinds small holes in bushings. 


LD _ 


EX-CELL-O for PRECISION 
ener 


MANUFACTURERS OF PRECISION MACHINE TOOLS ©® GRINDING 

SPINDLES * CUTTING TOOLS © RAILROAD PINS AND BUSHINGS 

DRILL JIG BUSHINGS © AIRCRAFT AND MISCELLANEOUS PRODUC. 
TION PARTS © DAIRY EQUIPMENT 


For production grinding to precision limits 
“just any spindle” won't do. It must be carefully selec- 
ted to suit the work. From Ex-Cell-O's widely-varied 
line of precision spindles you can select a standard 
model, or we'll make one special to your require- 
ments. These spindles have long been the original 
equipment choice of leading manufacturers. 


Features of the line include: 
Rigidity 
Permanent adjustment 
No vibration, no chatter 
Precision ball bearings preloaded for 
predetermined speeds 


Phone your Ex-Cell-O representative, or phone or 
write Ex-Cell-O in Detroit, for CATALOG LISTING 
HUNDREDS OF STANDARD GRINDING SPINDLES 





> Gat ee 


CORPORATION 
DETROIT 32, MICHIGAN 


Pour savings 
with GULFCUT 


Here is a part of the modern machine shop in Gulf’s extensive laboratories 
at Harmarville, Pa.. where Gulfcut cutting oils are thoroughly tested and 
proved in actual shop service. 


The Tool Engineer 





into your shop 
CUTTING OILS 


Gulfcut is the new brand name for Gulf’s complete line of 
modern, up-to-date cutting fluids. Each Gulfcut oil is scien- 
tifically compounded to meet the most exacting require- 
ments for tool life, accuracy of work, and surface finish. 

This new line of Gulfcut Oils includes mineral-lard oils, 
sulfurized-mineral oils, sulfurized-mineral lard oils, sulfo- 
chlorinated-lard oils, and emulsifying oils—outstanding 
cutting oils that contribute to better results in every metal 
cutting Operation. 

Have a Gulf Sales Engineer show you how one or more of 
the Gulfcut line of cutting oils can help you get increased 
tool life and lower machining costs in your shop. Consult the 
telephone directory for the number of your local Gulf office. 


Gulf Oil Corporation * Gulf Refining Company 
1822 Gulf Building, Pittsburgh 30, Pa. 
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Phone your local INDUSTRIAL SUPPLY DISTRIBUTOR 


r 


ple simon met a aiemar 
known throughout the trade 
s Simple Simon to the dieman, 
“Where are good taps made?” 
ays the dieman to Simple Simon, 
“Ask your BAY STATE tapman, 
He’s proven that precision taps 
can have a greater life span!” 


BAY STATE TAP & DIE COMPANY 
MANSFIELD, MASSACHUSETTS 


USE READER SERVICE CARD; INDICATE A-4-234-1 





AIR-MITE 


propucrion AIR PRESS 
ath more Zuality features 


* Solid Steel Column. Greater strength 
and rigidity. 

* Brass cylinder, aluminum end cast- 
ings, Hy-Car piston cups. 

* Accurately ground table. 

* Fast set-up and stroke adjustment. 


You don't have to “baby” an air-MITE 
Press because they're ruggedly built to 
stand the gaff of production work. From 
the tip of their solid steel column to the 
heavy base. they're every inch a work- 
horse tool. Feature-for-feature, you can't 
buy a better. more economical operating 
press than an AIR-MITE 

Special adaptations available. Write us 

, your needs 





1 Ton Capacity 


$8995 


F.0.B Chico 





New 3 Way Control Valve. For sofer, more effi- 
cient press work, use AIR-MITE Control Valves 
Connected in parallel! and positioned on either side 

of on air press, they provide a safe, instantaneous 
press operating contro!. Operator must depress both 
handles to actuote press . keeps attention on Ai 
work-piece, hands out of the woy. For pressures 

up to 160 p.s.i. 


4418 W. CARROLL AVENUE, CHICAGO 24, ILLINOIS 





TAPPING... 
2,040 Aluminum Pistons 
PER HOUR 


Ya"... thread—*4” stroke at 500 RPM 


That’s actual production tapping, as ac- 
complished with a Kaufman Model 5-24 
lead screw tapping machine, tooled with 
a 4 division index, dial and dial spindle 
multiple head. “Setting Up” for other 
tapping operations is accomplished by 
replacing dial plate and taps. 


TOOLING FOR 
TOMORROW 


As you plan pro- 
duction machines 
for the future... 
study the highly- 
precisioned ma- 
chines available 
from Kaufman. 
Machines specifical- 
ly designed for 
high-production 
runs, or for the 
versatile, multiple, 
Machine Shop re- 
quirements, 


oe Send pe and samples 
of your work to... 
KAUFMAN MFG. CO. 


553 S. 29th ST., MANITOWOC, WIS. 
USE READER SERVICE CARD; INDICATE A-4-234-3 
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18” PLA-CHEK 


get 
accurate 
surface plate 
inspections 


in \ the time 


& ae 
sees feet eet od fod Go Dae fete | a | t “tele i '- i] ' a Kay 


MICROMETER THIMBLE 
is graduated to .0001" 
and provides dimen- 
sions between 1” steps 
on measuring bar. Meas- 
uring bar can be ad- 
justed to enable the user 
to take readings up or 


. down relative to a cen- 
accurate to 00005”' | jes abe ue aaa 
throughout the 18/’ range 


That’s right! Just 10 seconds to set this NEW 18” 

PLA-CHEK GAGE .. . and you are ready to start 

your inspections. In hundreds of installations on Cadillac PLA-CHEK GAGES are 
innumerable jobs PLA-CHEK GAGES are daily proving available in a complete range 
their time-saving and money-saving advantages. Ex- of sizes: 6”, 12”, 18”, 24”, 36”, 
tremely easy to operate—no auxiliary gage blocks and 48” models. Precision-made 
are necessary—this PLA-CHEK 18” model guarantees risers, increasing the range of 
accuracy to fifty millionths through its entire range. each model, are cise avellable. 
The measuring bar is made of deep-frozen, strain-free 

alloy steel. Because it is of one-piece construction the 

steps cannot change or separate with age. Since it is 

not necessary to touch the measuring bar, body heat 

does not affect it. Return the coupon or write TODAY CADILLAC GAGE COMPANY 

for literature and complete details. P.O SER 0, SEemees 5, Say 


Without obligation please rush complete information 
on the Cadillac PLA-CHEK Gage line to: 


Name__ 
Company 


co Wick wee Fy U, Bf sinus 


P.O. BOX 3806 + DETROIT 5, MICHIGAN 
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Set them, forget them—they stay tight 
New high torque Unbrako 
self-locking socket set screws 


Research has proved that the tighter you plus the well-known self-locking knurled cup 
seat a set screw the better it works. So we point that keeps it tight. 
designed a set screw that can be tightened . . cee ’ 
: Page . Let’s see what the changes in the UNBRAKO 
tighter than ever before. We formed a deeper nea 7 
; ahaa socket mean to you. The deeper socket gives 
socket. We put a radius in the socket corner. . : 4 
' te? ; you more purchase with the wrench. Since 
We developed fully formed threads. We 2 . 
. more wrench can be put in the socket, you 
established new methods of heat treatment . . 3 
: : can tighten the screw much tighter. And you 
in atmosphere-controlled furnaces. All this, ; ” e 
won’t ream the socket or round the corners 
of the wrench. The radius in the UNBRAKO 
corners eliminates the sharp corners where 
cracks start. Ordinary socket screws have 
sharp corners which often crack even at 
torques much lower than those recom- 
mended for UNBRAKOs, 





You can’t buy a better set screw than an 
UNBRAKO. See your authorized industrial dis- 
tributor today. Or write STANDARD PRESSED 
Steet Co., Jenkintown 37, Pa. 


Unbrako Set Screw Ordinary Set Screw 
RECOMMENDED SOCKET SET SCREW 


TIGHTENING TORQUES 
(Inch-Pounds) 
MINIMUM 


SET SCREW SET SCREW DIFFERENTIAL 
SCREW SIZE UNBRAKO B c % 





#4 5 3.9 3.5 28 
#5 9 7.8 7.4 15 COMPARE the socket depth. The UNBRAKO socket at 


the left is much deeper than the socket in the ordinary 

#6 7.8 7.4 15 set screw at the right. This additional depth in the 
UNBRAKO socket gives you more purchase with the 

#8 14.7 14.5 36 ee ae al >h tighte 
wrench—you can set an UNBRAKO much tighter. 


26.5 25 25 
62 60 40 
122 32 
198 29 
309 23 
460 24 


1106 11 — 
] THE RADIUS 

540 18 nates the sharp corners where cracks start. They 
3660 9 distribute the stresses developed when tightening 
torques are applied. Yau can seat an UNBRAKO tighfer 
5025 8 without screw failure. Ordinary set screws have sharp 
corners which often crack when tightened even at 
lower recommended torques. 


Unbrako Set Screw Ordinary Set Screw 











STANDARD PRESSED STEEL CO. 


ALL UNBRAKOs can withstand higher tightening torques than ordinary socket set UNBRAKO SOCKET SCREW DIVISION 


screws. For example, the recommended torque for a 4" UNBRAKo is 87 inch- 
pounds—40% greater than that recommended for an ordinary socket set screw. JENKINTOWN IE PENNSYLVANIA 
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Jessop Steel of Canada Limited 
Jessop Steel International Corp 


For 55 years in America and more than 
a century before that in England, the 
name Jessop has stood for high-quality 
specialty steels. This year with produc- 
tion at an all-time high and orders pour- 
ing in from good customers, new and 
old, one might assume that a company 


in Jessop’s position would become com- 
placent ... would sit back and reap the 
harvest from former efforts, and rely on 
diplomacy to excuse slower deliveries. 

Not so with Jessop. Jessop is a young 
and aggressive organization with a de- 
termination for absolute leadership. With 
business booming, Jessop is about to 
complete the first phase of an ambitious 
building program involving mills, fur- 
naces, machines and, above all, good 
technical men. Jessop means to be sure 
that, as the tide of production rises, qual- 
ity and service will not recede. Look at 
the list of products below. This is a good 
time to become a Jessop customer. 


STAINLESS STEELS @ HIGH SPEED STEELS @ NON-MAGNETIC STEELS 
HIGH SPEED TOOL BITS @ HEAT RESISTING STEELS @ STAINLESS-CLAD 
PLATES @ CARBON AND ALLOY STEELS @ TOOL STEELS FOR SPECIAL 
PURPOSES @ CAST-TO-SHAPE TOOL STEELS @ HIGH SPEED AND 
ALLOY SAW STEELS @ TEMPERED AND GROUND STRIP STEEL © COM- 
POSITE HIGH SPEED STEELS @ STAINLESS AND HEAT RESISTING 
CASTINGS @ COMPOSITE DIE STEEL SECTIONS © PRECISION GROUND 
FLAT STOCK @ DIE STEELS—HOT AND COLD WORK 





SPRING STEEL RING 


” O.D. x 614” LD. x .091” 
50 pieces (100 surfaces) per 
hr.; .004” stock per side; 
limits +.0005” 


CAST IRON END PLATES 


30 pieces (60 surfaces) per 
hour; 44“ stock removed 
each side; limits = .002” 


ADJUSTING SCREW WASHERS 


Low carbon steel; 200 
pieces (200 surfaces) per 
hour; .025“ stock removed; 
limits = .001" 


HOT ROLLED STEEL CAMS 


225 pieces (450 surfaces) 
per hour; 442" stock re- 
moved each side; limits 
* 001" 











NOW! BLANCHARD PRESENTS 
ANOTHER GREAT NEW GRINDER 


with Audomalic Cytle Coriteod 


This great new Blanchard Surface Grinder performs a variety of jobs with speed, 
ease and accuracy. 

One operator can easily operate two of these No. 18-C grinders under balanced 
conditions. By using the automatic cycle, he can unload, clean and reload one grinder 
while the other is grinding. 

Here’s what the automatic cycle does: moves chuck (30 or 36” dia.) to grinding 
position and starts it rotating; starts wheel rotation and coolant pump; provides rapid 
wheel approach to work; engages power down-feed at preset rate; changes to fine 
feed just before finished size is reached; stops feed when work is to size — “sparks” 
out; raises wheel head; stops wheel, coolant pump and chuck; moves chuck to loading 
position —demagnetizes chuck. 

This new Blanchard also features: push button selection of manual or cycle operation; 
size control; simplified feed and head traverse controls; adjustable dwell timer. 


Write today for 


@ Folder on the Blanchard No. 18-C 


@ “The Art of Blanchard Grinding” 
(3rd Edition 


@ “Work Done on the Blanchard” 








No. 18-C Blanchard Surface Grinder 





THE BLANCHARD MACHINE COMPANY 64 STATE STREET, CAMBRIDGE 39, MASS., U. S. A, 
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Kearney & Trecker’s proposal was 
accepted and the result was this 
44-ton, Five-Spindle Triplex machine 
which mills top, front and rear sur- 
faces of tractor transmission cases 
at a rate of 23 pieces per hour 


Two horizontal spindles are 
mounted in duplex fashion and 
three vertical spindles on the mas- 
sive bridge type head. Horizontal 
spindles, driven by 40-hp motors, 
carry 22” dia. cutters with 44 
blades. Powered by a 50-hp motor, 
two of the vertical spindles have 
22” dia. cutters and. the third spin- 
dle a 6” dia. cutter with 12 tungsten- 
aelselie(-Meollele(te 





For more details on 
machine illustrated 
ask for Data Sheet 
No. 1062. Booklet 

Doorway toa 
proven method for 
solution of big and 
small metalworking 
problems is also 


New production efficiency starts with 


Kearney & Trecker Milwaukee machine tools 


Kearney & Trecker automatic pro- 
duction machines perform many 
operations to exacting accuracies 


and at lower cost. But most impor 
tant to you — it’s accomplished by 
combining standard design compo 
nents with a minimum of special 
engineering. This means you get 
the production you want, the econo 
mies you need, from job-proven 
designs with minimum of capital 
investment. 


With more than 50 years’ experi- 
ence in machine design and manu- 
facture, Kearney & Trecker has the 
all-around ability to meet your 
production needs. Take advantage 
of these abilities. They can pay off 
in lower machining costs and more 
profits for you. See your Kearney 
& Trecker Special Machinery I 
sion representative. He'll be glad to 
help you with your production re- 
quirements. Call him today. 


yours for the asking. 





Special Machinery Division 


MILWAUKEE 14, WISCONSIN, U.S.A. 


Builders of Precision and Production Machine Tools Since 1898 
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Mh 
VAILL 


. TUBE END-FORMING MACHINES 
shape and form tube ends 


fast...accurate...atless cost 


O) 
ae 


FREE— New Bulletin T-1 shows, describes VAILL 
tube end forming machine VERSATILITY for... 


Beading @ Flaring @ Flanging @ Sinking 
Expanding @ Grooving @ Threading @ Reducing 
Double Lap Flaring @ Double Lap Flanging 


on Tubing up to 6” Diam. 





THE VAILL ENGINEERING CO. 


131 E. MAIN STREET WATERBURY 20, CONN. 


F 


 HOGGSON STEEL HANDSTAMPS 
for EVEN... 





Sharp, clean impressions even after years of use! 
Hoggson Brand Letters & Figures Hand Stamps will 
not spall or mushroom. Available for numbering or 
lettering anything from pig iron to jewelry. 19 sizes 
in stock, from 4," to 1“. Roman or Gothic. Letters 
27 pcs. per set; figures 9 pcs. per set. 


See your distributor or send for complete catalog 


HOGGSON & PETTIS MFG. CO. 


144 Brewery Street, New Haven 7, Conn. 
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WORLD’S 
HARDEST METAL 


@ New. improved TALIDE METAL 
is uniform in quality—gives top 
performance on ALL cutting, draw- 
ing and wear-resistant applica- 
tions. Write for Catalog 56-G. 
METAL CARBIDES CORP., Youngs- 
town 12, Ohio. 


HOT PRESSED AND SINTERED CARBIDES - VACUUM METALS 
HEAVY METAL + CERMETS + HIGH TEMPERATURE ALLOYS 
OVER 25 YEARS’ EXPERIENCE IN TUNGSTEN CARBIDE METALLURGY 


USE READER SERVICE CARD; INDICATE A-4-240-2 








You're not gambling 
rr you have an ACE in the hole! 


ACE DRILL BUSHINGS are always a sure bet! 


© Quality © Accuracy 
© Largest Deliverable Stocks Anywhere! 


Over 22,000 sizes, types and specifications in 
A.S.A. and ACE standards, micro and super sizes plus 
bushings for embedment in plastic or castable material 


ACE DRILL BUSHING CO., INC. 
407 Fountain Ave, Los Angeles 29, Calif 


USE READER SERVICE CARD; INDICATE A-4-240-4 
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Like valve manufacturers, a large number of pump 
manufacturers need precision flatness and finish 

in order to insure efficient product performance. 
They’re getting both flatness and finish plus 
parallelity in production quantities with 
Lapmasters. Photos at right illustrate a few 
typical parts being machined daily. 

The high production accuracy of the Lapmaster 
(micro-inch finishes of 2 to 3 RMS—surface flatness 
to less than .000011” when required) is being > Lapped faces 
achieved on all materials including cast iron, steel, 
stainless steel, magnesium, aluminum, brass, carbon, 
ceramics, plastics and sintered metals. It will 
pay you to investigate this modern precision, 
yet economical, method of machining. 


= 


Lepping of shoulders is 

Helical easily accomplished by 

type gear providing the lapping plate 
pumps with annular grooves 


*Protected by U.S. and Foreign Patents 


Crane Packing Company 
6423 Oakton St., Morton Grove, II. 
(Chicago Suburb) 
In Canada: Crane Packing Co., Ltd., 
a Hamilton, Ont 


MECHANICAL PACKINGS SHAFT SEALS TEFLON PRODUCTS LAPPING MACHINES THREAD COMPOUNDS 


OF ee eo ee, Oo ee, 
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FOOTBURT 
Gini 


DRILLING MACHINES 





A FULL RANGE 


DRILLING MACHINE @ No. 2 Machine with Back Gear e 12” 
Overhang e %” Drilling Capacity in Steel e 
ENGINEERED FOR Optional Speed Ranges e 185 to 2300 RPM 
@ 280 to 3450 RPM e Vertical Motor Drive with 
PRODUCTION Standard Single Speed Motor e@ Power Feed 
Assembly @ Tapping Attachment e Coolant Outfit. 


B Built carefully to provide the required 





accuracy for fine tool room work, Footburt 





Sensitives are designed with the weight 

and stability to maintain close tolerances on 
day after day production work. The correct 
speed for a wide range of drilling, reaming, 
and counterboring operations is instantly 
available. Write for full information on 

this great line of Sensitive Drilling Machines. 
Built in 1, 2, 3, 4, 6 Spindle Models. 








THE FOOTE-BURT COMPANY 
Cleveland 8, Ohio 
Detroit Office: General Motors Building 


i N CE TO 8 L S 
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~ Gool Steel Fopies 








BETHLEHEM TOOL STEEL 
ENGINEER SAYS: 


Smooth Finish in Grinding Improves Tool Life 


A smooth ground finish on tools with a eutting edge is 
essential to good tool life. This was proved recently in 
an application involving the use of our Lehigh H tool 
steel in a rotary slitting knife. 

In normal operation on hot-rolled strip these knives 
eut about 8000 tons per edge on the original grind 
But after being reground in the mill, production 
dropped to about 3000 tons per edge. Investigation 
revealed that the reground finish was rough and coarse, 
which meant in effect that the cutting edges were 
already dulled before being used in service. When the 
same knives were properly reground with a smooth 
finish, production again averaged 8000 tons per edge. 

Generally, a smooth ground finish of from 10 to 15 
micro-inches on a protilometer is satisfactory for good 
cutting-edge performance. In the event that coarser 
tinishes are used, you may find production decreased, 








They’re Using 
Cr-Mo-W Die 
for Fan Hub Part 


Keonomy and long service life were the chief reasons 
that led Production Die Casting Company, Houston, 
Texas, to select Bethlehem Cr-Mo-W tool steel for the 
manufacture of this hub for an attie fan. 

The two-part die, with Cr-Mo-W (chrome-moly 
tungsten) used for both sections, is approximately 
16 in. x 18 in. The part is cast of aluminum alloy, at 
1250 F. Engineers at Production Die Casting Company 
say, “Performance of this die has been excellent. It 
has provided long, satisfactory service life.” 

Cr-Mo-W is an ideal tool steel for applications in- 
volving drastic changes in temperature, where heat- 
checking and shock are a problem. 

Cr-Mo-W is our general-purpose type of hot-work 
tool steel. It hardens in air, and has good red-hardness 
and good machinability. Your Bethlehem distributor 
carries it in stock, in sizes to meet your needs. 


“HOLLOW-BAR” IN TWO TYPES 


sethlehem Hollow-Bar Tool Steel is now made in two 
types: BTR (Bethlehem Tool Room, oil-hardening), 
and Lehigh H (high-carbon, high-chrome). Hollow-Bar 
is made by a high-speed trepanning process, by which 
hammer-forged or hot-rolled bars are cored out, then 
rough-turned on the outside. Hollow-Bar is an ideal 
time-saver on hardened bushings, ring dies, draw-rings 
and the like because the steel can be put right to work. 
There’s no need to wait for forged rings or dises. 





ats | | § 
U. S. DRILL HEADS, THAT IS! 


Regardless of the size of your shop, if you have high pro- 
duction jobs, you'll find an extraordinary reduction in 
tooling and manufacturing costs when you use U. S. 
Drill Heads. 


The heads shown here, moderate in cost, are for use with 

automatic chucking machines and turret lathes, for drilling 

or tapping operations. They provide, in most cases, that 
_ a part can be completely finished in one handling. 


. ; Manufacturers of all types of ad- 
For semi-automatic setup. justable, fixed center and indi- 


vidual lead screw tapping heads. 





THE UNITED STATES DRILL HEAD COMPANY 


BURNS STREET « CINCINNATI 4, OHIO 
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LIGHT SELECTIVE CUTTING ONLY 


4 
FIRSToON 
= ‘ 
POLISHING 
1 | 
STAGE i ! 
sHut / 


: 4 
DOWN 


FASTER RATE OF POLISHING 


COLOR BUFF 





85 PER MINUTE 


How Formbrite cuts polishing costs 40% for JARCO 


erties plus hardness and scratch resis- 


Pens, pencils, and lipstick cases have to 
be attractive to sell—yet they must be 
able to take a beating in daily use. The 
Jarco Metal Products Co., which spe- 
cializes in drawing - metal parts for 
these and such other products as mini- 
ature flashlight cases, and similarly 
formed products, tried Formbrite,’ 
Anaconda’s new drawing brass, shortly 
after it was announced to the trade. 

polishing characteristics 
combined with excellent drawing prop- 


Superior 
| 


April 1956 


tance, sounded ideal for Jarco products. 
Formbrite has proved an _ excellent 
pressroom material. The uniformity of 
temper from batch to batch eliminated 
shutdowns for adjustments in their 
battery of 12-plunger Waterbury- 
Farrel presses, which can produce up 
to 500,000 pieces a day. 

It’s in the polishing room where 
Formbrite has really paid off. Jarco uses 
50- and 98-spindle continuous-loop ma- 
chines having two cutting stages and 
a final color buff stage. The first cutting 
stage is shut down completely. The 
second stage is used for only a partial 
or selective cut in certain areas of the 
cap - because of the extremely deep 
draw. The color buff stage does most of 
the work. The savings in polishing run 
about 40 ace ording to David 
Roberts, vice president. 


Formbrite is a premium product at 
a nonpremium price. Find out for 
vourself how its superfine grain, excel- 
lent drawing properties, strength, and 
scratch resistance can help you make a 
better product at lower cost. Write for 
Publication B-39. Better yet, ask about 
a sample or a trial batch. Write: The 
American Brass Company, Waterbury 
20, Conn. In Canada: Anaconda Amer- 
ican Brass Ltd., New Toronto, Ont. _ ssse 


FINE-GRAIN DRAWING BRASS 


an AnaconndA ; product 


made by 
The American Brass Company 
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New Pangborn Hydro-Finish 


solves such cleaning problems as: 


* deburring 


* surface finishing 


* finishing threaded sections 
* improving cutting tool life 
* maintaining dies and molds 





* removing grinding lines 
* removing heat treat scale 
* preparing surfaces 


Pangborn has redesigned the Hydro-Finish for added 
efficiency and easier handling. Originating the use of air 
jet sluriators to eliminate pumps, the new Hydro-Finish 
represents a lower investment as well as a lower mainte- 
nance cost. Optional equipment simplifies overall opera- 
tion. Investigate Pangborn Hydro-Finish now! 

For full details, send for Bulletin 1403, now! Write to: 
PANGBORN CORPORATION, 4700 Pangborn Boulevard, 
Hagerstown, Maryland. Manufacturers of Blast Cleaning 
and Dust Control Equipment. 


Pangborn 


BLAST CLEANS CHEAPER 
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pays 


THROAT PRESS HORN PRESS O.B.1. PRESS DOUBLE CRANK PRESS 


tHese 4O-TON presses 


take job after job in stride and give you top speed 
and uniform output on a variety of work. They 
stress simplicity in every detail to achieve quicker 
set-ups, easier changeovers and simpler operation. 
All are extra rugged, high precision units, made to 
withstand hard usage and assure long, satisfactory 
service. They are very moderately priced. 








Rousselle Presses are sold 
——— through leading 
machinery dealers. 


you let our engineering staff as- 


Significant savings may result if 
sist you. There is no obligation. 





Cheice of 25 dels in 5 te 40-ton sizes. 








Manutacturers of Rousselie Presses 


SERVICE MACHINE CO. 


2310 WEST 78th STREET 
CHICAGO 20, ILL. 
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WORK-HOLDING 


needa! 


TOGGLE CLAMPS 
36 Types & Sizes 


Note These Features—Reamed 
Holes—Hardened Serrated Bushings — 
High Tensile Strength Rivets 


STANDARD 
FIXTURE CLAMPS 
15 STYLES .. . 136 SIZES 


COMPONENTS 


Over 1000 different Types & Sizes 
available from stock. 


Write MEW TEMPLATE for CATALOG 


ederpetd POINT MFG. CO. 


Miie Road Detroit 19, Michigan 
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Lower Your Costs With 
Staples Carbide Tools 


Precision and quality built into these tools 
results in overall economies as proven by 
production records. 


THE Stele TOOL COMPANY 


CINCINNATI 25, OHIO 





EXPANSION REAMERS 


PATENTED 


ROTATING 
CUTTING TOOLS 
CARBIDE- 
TIPPED 


April 1956 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-4-247 








Ask ‘‘the Man in the Barrel’’ to tell you how... 


A Grinding Oil can make or break 
precision grinding jobs! 


If you’re using just a coolant or 
any oil that happens to be handy 
for those precision grinding jobs. . . 
it’s costing you money! 


A grinding oil can make or break 
a precision grinding job such as 
thread grinding, gear grinding and 
many types of form grinding. Grind- 
ing oils are usually classified as 
“hard-acting” or “‘soft-acting’’ de- 
pending on how they affect grinding 
wheel hardness. Grinding oil char- 
acteristics must be closely co-ordi- 
nated with wheel characteristics, 
speeds, feeds, and material machin- 
ability and hardness to obtain 
maximum performance. 


Branch Warehouses and Representatives in princi- 
pal metal working centers in the United States, 


Canada and Evrope 


248 FOR FURTHER 


More than a “Coolant” is Needed 


Plants in: Chicago, Detroit, Cleveland, Hartford, 
Philadelphio ond Toronto, Ontario 


When form grinding low hard- 
ness materials, where wheel form is 
important, a ““‘hard-acting”’ oil helps 
to maintain proper wheel form by 
making the wheel act harder. As a 
result, greater wheel life is obtained 
and more accurate parts are 
produced. 


When a high hardness material 
is being ground there is a tendency 
for the wheel to load-up and glaze. 


Such a condition is the cause of 


burnt work surfaces and heat checks, 
and is often encountered when 
grinding taps, gauges and other 
hardened parts. A ‘‘soft-acting’’ 
grinding oil will make the wheel act 


softer, opening up the wheel and 
exposing new abrasive grains to do 
the work. 

Stuart’s complete line of grind- 
ing oils have been chemically bal- 
anced and scientifically tested to 
meet the demands of various types 
of precision grinding operations. 
‘“‘The Man in the Barrel,’’ your 
trained Stuart Representative, will 
be happy to assist you in selecting 
the proper grinding oil for your par- 
ticular needs. Ask to have him call 

. . and ask for a Stuart’s Precision 
Grinding Oil Bulletin, too. 


D. A. STUART OIL COMPANY, LTD. 
2727-49 S. Troy Street, Chicago 23, Ill. 


wot eee 


Stuart (ils 


Time Tested Cutting Fluids ond Lubricants 
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For heavy duty | 
precision | 
drilling... 


Jacobs 


CHUCK 


Jacobs and your industrial supply distributor are 
ready to deliver the chucks you need and the serv- 
ice you deserve. First in chucks... first in service. 


THE JACOBS MANUFACTURING COMPANY e¢ WEST HARTFORD, CONN. 
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The Jacobs Model 91 The Jacobs Rubber- The Jacobs Ball Bear- The Jacobs Model 96 The Jacobs Plain Bear- The Jacobs Impact Key- 
Spindle Nose Collet Flex® Tap Chuck for ing Super Chuck for Collet Chuck for grind ing Chuck for drill less Chuck especially 
Chuck for tool room tapping heads and im- heavy duty and pre- ing machines, millers presses, portable elec- designed for the air- 
and engine lathes pact tools. cision industrial use. and jig-borers. tric and air tools. croft industry. 

















When does surface smoothness 


begin to waste your money? 














I. most plants today when a 
design engineer specifies a certain finish 
for a part, no one in production knows 
whether the part will be overmachined, 
O. K., or too rough until that part 
reaches the inspection department. 

By then it is too late. 

The costly consequence is that the com- 
pany loses money on every part finished 
too well, AND on every reject resulting 
from underfinishing. Surface finish be- 
gins to waste your money at two pre- 
cise points .. . the moment you finish a 
part a single microinch better than the 
job requires, and the moment you finish 
a part a single microinch worse than 
required. 

Surprising as it may seem, most in- 
process checking today consists of judg- 


The Brush 
Surfindicotor tokes 
the costly guesswork 
out of finish control 
Fully portable 
weighs only 15 
pounds 


ing how the finish looks and how it feels 
because no accurate, portable, in-proc- 
ess checking equipment has been avail- 
able. The production department had 
no tool that could instantly tell the ma- 
chine operator when he had met the 
specification. 


What has been done? 


Brush has developed an amazingly 
rugged electronic surface measuring de- 
vice called the SURFINDICATOR* 
which can be carried anywhere in the 
shop to obtain an instantaneous, accu- 
rate in-process measurement of rough- 
ness on any surface — flat, round or 
inside-a-hole. 


Now you can set up optimum specifica- 
tions for surface finish based on your 
laboratory or pilot model tests... and 
then hand a reliable instrument to the 
production department to help them 
meet those specifications with no waste 
of worker or machine time. You can 
mount SURFINDICATORS at each 
machine or set up checking stations 
throughout the plant. And your regu- 
lar machine operators can use them... 
it doesn’t take an expert. 








3405 Perkins Avenue, Cleveland 14, Ohio 
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How it Works 


All the user does is pass the stylus over 
the surface in question and take a di- 
rect reading. It’s simple, fast, accurate 
and above all it’s practical . . . for metal- 
lic surfaces and for glass, porcelain, 
plastic, paper and other materials. 


This new booklet 

on the Brush Surfindicator 

includes the new ASA standards will 

help you establish economical surface finish control 


You should know all about this port- 
able device, its many, many uses and 
the savings it can mean to your com- 
pany. We tell the whole story in a new 
booklet which also includes the new 
ASA standards on surface finish for in- 
dustrial use. Write for your copy today 
on your company letterhead. °T.M 
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REHNBERG- JACOB SON 


SCREW-FEED UNITS PROVE WORTH; 
“SPECIFIED” ON NEW MACHINE... 





Rehnberg-Jacobson ALL-MECHANICAL Screw- 
Feed Power Units were carefully investigated by 
the potential purchasers of this machine — with 
the result that they snsisted the Units be included. 
These Units later proved to be important factors 
in the final (and favorable) consideration. In 
many other instances, R-J Screw-Feed Units have 
shown that they are rugged, reliable, and — most 
important — easily understood by service and 
maintenance people. These Units operate on the 


MACHINE ADDS 
CAPACITY FOR 
OIL PUMP COVERS 


A large automobile manufacturer 
ordered this machine to supplement 
the production of a 1948 R-J 
machine (which, interestingly, had 
hydraulic units). It processes oil 
pump covers — rough and finish 
milling a face, drilling 8 holes, 
countersinking 3 holes, and 

rough and finish reaming 3 holes. 


Capacity is 200 pieces per hour. 


well-proved feed screw principle, with separate 
motors driving differential nuts to obtain the 
desired approach, feed, dwell, and rapid return. 
An accurate and fast-acting brake is included to 
insure precise ending of the fast return. As can 
be seen from the picture, the Unit frame is large 
enough to carry a husky spindle-drive motor, and 
the face plate will hold a large multiple-spindle 
head. For full details and specifications, write for 
literature. 
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Deseguerd and Cuildars af, Special Machinery wii 2135 KISHWAUKEE ST. 


REHNBERG-JACOBSON MANUFACTURING COMPANY 


gacessen ROCKFORD, ILLINOIS 
WwW 
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IN WISCONSIN MOTOR CORPORA- 
TION'’S MILWAUKEE PLANT, crank- 
shafts are ground on a Norton Type 
CTU-HD 10” semiautomatic heavy 
duty cylindrical grinder for ap- 
proximately half what this job 
formerly cost. Diagram shows six 
simultaneous grinding operations: 
two diameters by wheel on left, 
three diameters and taper by wheel 
on right. 
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The “WISCONSIN STORY”... 


Wisconsin Motor Corporation, 


leading manufacturers 


of heavy duty air-cooled 


engines, reports: 


with this Norton Heavy Duty Grinder 


Type CTU-HD machine in 
Milwaukee plant grinds 
crankshafts faster and 
better — at one-half pre- 
vious cost! 


Wisconsin Motor Corporation’s en- 
dorsement of the Norton Type CTU-HD 
cylindrical grinder is echoed throughout 
industry. In plenty of other modern 
plants this highly advanced, heavy duty 
machine is doing an outstanding job of 
boosting production rates and_ profit 
margins. 

A single 10’ Type CTU-HD — or 
14° Type LCTU-HD, with increased 
swing — replaces several separate old- 
type grinders. It accommodates multiple 
wheels widely spaced, making it ideal for 
many plunge cut operations, Or it will 
take large diameter wheels, essential on 
such jobs as grinding crankshaft bear- 
ings, in order to permit adequate wheel 


District Sales Offices: Worcester «+ 
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Hartford «+ 


wear before interference with parts of 
the work. 


Semiautomatic or Plain 


The semiautomatic arrangement pro- 
vides an adjustable, automatic grinding 
cycle under one-lever control. The op- 
erator merely loads and unloads, and so 
can handle more than one machine. Ex- 
cept for this feature the plain machine is 
identical, and both machines are ar- 
ranged for fast traverse grinding. 


Simplified Operation 
and Maintenance 


All controls for feeds and speeds are 
set in front of machine. Wheel feed is by 
a precise revolving screw mechanism 
with click-count index, by which set- 
tings for .0001’’ in work diameter reduc- 
tion can be made instantly, without 
visual check. Controls of work rotation 
and coolant flow are automatic. Pumps, 
motors, filters, relief valves, ways lubri- 


New York Area, Teterboro, New Jersey 


cant control valves are all outside, for 
easy maintenance. 


For Complete Details 


see your Norton Representative or write 
us direct. And remember: only Norton 
offers you such long experience in both 
grinding machines and wheels — your 
assurance of the ‘Touch of Gold” that 
helps you produce more at lower cost. 
Norton Company, Machine Division, 
Worcester 6, Mass. In Canada: J. H. 
Ryder Machinery Co., Ltd., Toronto 5. 


To Economize, Modernize with NEW 


NORTON 


GRINDERS and LAPPERS 


Qdaking better products. - 
to make your products better 





Cleveland «+ Chicago «+ Uetroit 
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This - Werson- line-up cuts costs 
on double sump sinks 


@ The press line illustrated above, part of the final oper- 
ations in forming double sump sink units before porcelain 
enamelling, includes Verson eccentric, hydraulic and crank 
presses. Previous operations on the sinks include deep drawing 
the sumps to a depth of 7°<%" from 14 gauge Armco deep 
drawing stock on a 1000 ton Verson hydraulic press and 
piercing and embossing the center drain hole in the sinks on 
a Verson O.B.I. Both of these presses are shown at the right. 

This is more than just a line-up of Verson presses . . . it’s a 
production process engineered by Verson to cut costs as an in- 
tegrated part of the complete manufacturing program. Verson 
has the experience and facilities to meet the most exacting 
press requirements ... and the “know how” to blend these 
presses into an efficient and practical production process. 

Put Verson facilities to work for you. Send an outline of 
your production requirements. 





A Verson Press for every job from 60 tons up. 


ia as ce ce ORIGINATORS AND PIONEERS OF ALLSTEEL STAMPING PRESS CONSTRUCTION 


-Verson~ VERSON ALLSTEEL PRESS Co. 








9336 S. KENWOOD AVENUE, CHICAGO 19, ILLINOIS @ SO. LAMAR AT LEDBETTER DRIVE, DALLAS, TEXAS 
oe ur aco OY 
oe ee | 


MECHANICAL AND HYDRAULIC PRESSES AND PRESS BRAKES ©  TRANSMAT PRESSES © TOOLING © DIE CUSHIONS ©  VERSON-WHEELON HYDRAULIC PRESSES 
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WESSON development 
° cuts tool costs, down time 
and inventories in 


,° milling and boring 


ak: a 


Throw-Away Insert Milling 


utters Eliminate All Grinding 


A revolutionary new approach to carbide milling has the majority of all rough and finish milling operations on 
been developed and is announced by Wesson Company, cast iron and steel. 

Detroit, with the introduction at the Tool Show in Employing low-cost disposable Wessonmetal blade 
Chicago of Wesson Throw-Away insert milling cutters. have eight quickly indexible cutting edges, the Wesson 
These cutters, which like Wesson Throw-Away insert Throw-Away insert milling cutters provide a broad range 
holders never require sharpening, are designed to handle of advances in milling practices. Following are some of the 


characteristics: 


1 High Speed Milling The design of the throw-away insert 
milling cutter permits high speed milling at high feeds 
Negative radial and axial rake combinations provide ample 


clearance and give eight cutting edges on square blades 


Low Tool Cost— Blade cost is as little as 17 cents per cutting 


edge. By elimination of grinding, cost per piece is lower 


Quick Setup Elimination of grinding and any need for 
complicated blade adjustment make rapid blade indexing 


possible, resulting in drastic reduction in set up time 


Inventory Reduction — Since cutters do not have to go back 
to cutter grind for re-sharpening, excess reserve inventory 
of cutter bodies is not required, Cutters, in some cases, can 
be maintained right at the machine. Efficient milling of bott 
cast iron and steel, possible with the same cutter body using 
different carbide grades, also reduces inventory costs 


(continued on page 2) 


Throw-Away insert boring tools were the second step 
in Wesson’s evolution of a complete throw-away tool 
line. In use for more than a year these boring tools 
helped prove the applicability of the throw-away 
principle to multiple point and rotary tools. 





- 


carbide 


Throw-Away Insert 


(Continued from page !) 


5. Standard Drive 


many advantages 


Away Insert 


In addition to thei 
Wesson 


utters can be 


Throw 

used with present adapters and 

nachines eliminating special conver 
sion cost. 

If vou missed this revolutionary new 
deve lopment at the Tool Show or saw it 
ind want more detail write Wesson 
today for complete illustrated literature. 


Ask for Bulletin WC-356 


Assembled view of Throw-Away insert 
milling cutter blade, locking wedge and 
socket head screw shows rigidity achieved 
by full face bearing of the hardened steel 
locking wedge on the solid carbide tip. 





New Holders Designed 
for Offset Machining 


\ new line of indexible carbide insert 
tools for offset turning and facing has 
been added by Wesson 
sizes and right or left hand offset styles, 
holder models GAR and GAL are listed as 
emi-standard tools by the 


Ay tilable in tour 


company 
Extensive field tests have proved the 
conomy of the indexible insert offset 
holder over conventional offset tool types 
in reduced changeover time 


Ask for Bulletin GAR-GAL to get 


additional details of the new holder line 


WESSON COMPANY DEPT. AD 
1220 Woodward Heights Bivd., Detroit 20, Mich. 
IN CANADA; WESSON CUTTING TOOLS, LTD. 
93 LEICESTER AVE, TORONTO 18, ONTARIO 


Carbide Insert Tooling Slashes 
Machining Costs, Boosts Output 


| == on 
~~ 


Output of final drive pinion bearing cages jumped from 40 
to 400 per grind after change to solid carbide insert holders. 


um ction of tractor final drive pinion 
bearing cages jumped from 40 to an 
average of 400 pieces per grind and tool 
cost per piece dropped from $0.19 to 
$.0034 when a midwestern builder of road 
machinery switched to carbide insert- 
type holders at two stations on rough and 
finish machining operations. Wesson tools 
ire used at all stations. 

Rough and finish turning, facing, 
boring and chamfering of the bearing 
cages are performed on a 25 hp two spindle 


Potter & Johnson automatic turret lathe 


n five operations with two bearing cages 
being machined per set-up. The new 
insert-type tooling on four positions at 
stations #2 and #4, and brazed-type single 
point tools on all other positions use 
Wessonmetal Grade GS for roughing and 
Grade Gl for finishing 

Average depth of or all roughing 
operations is All roughing and finish- 
ing operations are being done in three 
feeds— .008", .O12 ind .O18” Speeds 
used are 220 sfm for roughing and 380 


sfm for finishing 





New No-Grind Tool 


Advantages and mechanical features of 
the new Multicut series of Throw-Away 
insert tool holders are described and 
illustrated in Bulletin No. 5510-M avail- 
able from Wesson. Sketches and photo- 
graphs are used to show holders, principal 
components and typical operations in 
styles of 
holders are used. All holders are available 


which each of the six basi 


from stock for either right or left hand use. 
Separate tables for each holder give 


the sizes available, shank dimensions, 


Holder Bulletin Issued 


prices of the holders only, insert catalog 
numbers and insert dimensions, 

A large, illustrated composite table 
gives detailed information on the anvil 
locators, carbide tipped and steel clamps, 
taper head screws and clamp locking 
screws used with the various sizes and 
styles of the new Multieut holders. Also 
included are illustrations and tabular 
information on the standard round, square 
and triangular Wessonmetal Throw-Away 


inserts used with the various holders. 





The amazing, Vlow, 


ceramic development... 





THE GEM 
OF ALL TOOLING 


( 

| simplicity 
| versatility 
WHY? ; availability 


| efficiency 


economy 
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ROTARY SWAGING 


is fast and economical 


A wide variety of work can be Advantages of Rotary Swaging — 

performed by Torrington Rotary i ‘ : , : P 

Swaging Machines—with un- Savings in material —swaging . 
usual speed and economy. chip less — shapes the work instead of 
cutting metal away. 





The swaging time to shape this section of 14%” tubing is only 6% 
seconds. And the operation is easily and accurately performed by Saving in labor—swaging can be done 
unskilled labor. by unskilled labor. 


If your operations include reducing, tapering, pointing, sizing, Improved products —swaging improves 
bonding, forming inside contours or threads—rotary swaging offers grain structure, tensile strength, resiliency 
many advantages over other methods. and finish. Produces work accurate to 

si = ' a + .001” and better. 

Write today for our informative booklet on Torrington Rotary 
Swaging Machines. Or even better, ask to have a technical repre- 


ono Torrington Job-Tested Swag- 
sentative call to show you where rotary swaging can achieve new /: 
” 


ing Dies —for the best in swag- 
TORRINGTON ° . ° . 
“bb ing machine dies—at economi- 
THE TORRINGTON COMPANY omame oa’ cal prices, contact Torrington. 
Swaging Machine Division All Torrington dies are job-tested 

444 North Street, Torrington, Conn. before shipment. 


V ap / RoTARY 
“op: TORRI NGTON swicing MAC HINES 


savings in your plant. 


ANNIVERSARY 
Seo-w Makers of Torrington Needle Bearings 
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yea Sharpen Your Pencil 
the “WALES-WAY” 


Competition gets a bit rough on big production jobs... particularly when 
the bid calls for an extra sharp pencil. Some of the big shops, with their 
modern equipment, plenty of space, ample resources, make it tough for 
the small shop... UNLESS... 


THE WALES FABRICATOR 
Yes, there IS an answer to the problem. Give some careful attention to 
the WALES FABRICATOR .... one of the speediest, and most accu- 


rate machines ever produced for fast PUNCHING and NOTCHING, 
for NIBBLING and for every day competitive work. 





THE WALES POSITIVE DUPLICATOR 


Used with the WALES FABRICATOR, this equipment accurately 
duplicates holes quickly, easily and without costly dies, plates, 
attachments and set-up time. Put your Templet in the DUPLICATOR. Put your 
production piece in the WALES FABRICATOR. Press LOCATOR-PIN of DUPLI- 
CATOR gently and a microswitch activates the FABRICATOR. Another ‘WALES-WAY’ 
for extra profits. 


— 


—S 








WALES HOLE PUNCHING UNITS 


These Units are self-contained, permitting unlimited patterns without 
custom built ‘fixed’ dies for each new pattern. Run one pattern, the 
same Units may be used with other patterns, over and over again. 
No dead storage of set-ups. No heavy investment in tooling equipment. 
Turn out MORE WORK. Bench assembly .. . reduces press down time. These are 
but a few of the machines, tools and equipment in the ‘WALES-WAY ’ to bring your 
shop a step ahead of any competition. 


FREE ENGINEERING ANALYSIS 


The WALES Engineering staff wil! be happy to bring the complete 
story to your shop. They’ll survey your work and show you how to 
‘save money and make more profit. No obligation, of course. 






ie 





Send for BULLETIN No. 12C. 
These FOLDERS contain interesting 


information, descriptions and exam 
ples of work done the ‘WALES-WAY'’ 


Wf 7, e)°* 


NELGO carsive tiepep END. 


 MILLS...OUT IN FRONT WITH 
SPEED, PERFORMANCE, ECONOMY! 


Engineered with the 
quality features that 
make end milling jobs 


pay off 


Engineered with the hardest practical gta@ 

through the toughest metal cutting appli@ 

Nelco end mills are precision ground 

cutting edge. 

174 different end mills—diameters from ¥@ 

flutes—straight or taper shank—a tool for ev 

Specific cutting angles are engineered for e@@B size and series of 
tools assuring smooth, prolonged performante on all materials. 
Primary and secondary clearance angles on the carbide produce 
the strongest cutting edge ever devised with clearances sufficient 
to operate at high speed. 

The complete Nelco end mill line means a tool for every job— 
from stock—without the delay and cost of a “special”. 


Your equipment relies on its tooling for production—and in any 
machine— new or old—Nelco carbide tipped tools really PRODUCE! 


Send today for the new Nelco cat- 
alog—over 850 tools. 850 ways 
to better production at less cost. 


|. Ea Sf ot oe gol oe) Gam on © ram fat 


NELCO TOOLS 


FACE MILLS 

SLAB MILLS 
BORING BARS 
SPECIAL TOOLS 
SLITTING SAWS 


CUTTER ARBORS 


HALF SIDE MILLS 


CUTTER ADAPTERS 
Mant ahata 
DIAMOND WHEELS 
SHELL END MILLS 


TRI-HELIX*FACE MILLS 


HARDENED STEEL DRILLS 
FINE PITCH FACE MILLS 


2 FLUTE DOUBLE END 
SOLID CARBIDE END MILLS 


4 FLUTE DOUBLE END 
SOLID CARBIDE END MILLS 


. 
3 FLUTE CARBIDE TIPPED 
CENTER CUTTING END MILLS 


7 
No. 50 TAPER SHANK END MILLS 


INSERTED BLADE FACE MILLS 
GRINDER AND LATHE CENTERS 
TRI-HELIX SIDE MILLING CUTTERS 
2 FLUTE CARBIDE TIPPED END MILLS 
2 FLUTE SOLID CARBIDE END MILLS 
3 FLUTE CARBIDE TIPPED END MILLS 
4 FLUTE CARBIDE TIPPED END MILLS 


4 FLUTE SOLID CARBIDE END MILLS 


* 

5 FLUTE CARBIDE TIPPED END MILLS 
6 FLUTE CARBIDE TIPPED END MILLS 
TYPE C 
SHELL MILLING CUTTER ARBORS 


FORGED TOOLS 


Manchester, Connecticut 
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practical ways to 


...without sacrificing fastening strength 


1. Counterbored holes are 
the simplest approach to 
flush surfaces using stand- 
ard socket cap screws. The 
advantage of specifying 
genuine Allen O Head 
Cap Screws is the greater 
strength of Allenoy steel... 
you can use smaller sizes 
for closer spacing and 
reduced weight. Call on 
Allen, too, for very large 
socket-head, precision cap 
screws — up to 2% inch 
diameter. 


3. Button Head Cap 
Screws produce snag-free 
unbroken surfaces where 
countersinking is impracti- 
cal. Button-head hex 
sockets are necessarily shal- 
low. In genuine Allen O 
Button-Head Cap Screws, 
sockets are cold forged 
without broaching, in extra 
strength Allenoy steel... 
essential protection against 
stripping the sockets under 
high torque pressure. 


5 Bright finish, or rust 
and corrosion resistance 
call for Allen O Stainless 
Steel Cap Screws. They 
are standard stocked items 
(both NF & NC threads) 
readily available in a wide 
range of sizes from Allen 
Distributors. 


2. Countersinking enables 
you to get absolutely 
smooth external surfaces 
using Allen O Flat Head 
Cap Screws. Allen O Cap 
Screws feature the exclu- 
sive Leader Point which 
makes screw starting easier 
and guards against thread 
damage. 


4. A ready made hole 
appes in forged steel 
solves many a design prob- 
lem. It’s called the Allenut. 
It can be anchored in soft 
material to assure durable 
threading, or recessed to 
permit tightening with an 
Allen Hex Key. 


YOUR ALLEN DISTRIBUTOR can give you prac- 
tical help and swift service. For complete infor- 
mation on any technical fastening problem, write 
our engineering department direct. 
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IRD Balance: final dimension of precision 


1D... 11S OW PROTECT METAL 
TOOLS & PARTS 

IN SHIPPING, 

HANDLING 

OR STORAGE 


STRIPPABLE 
For Grinding— Higher Production PROTECTIVE COATINGS 
5 provide 
and Chatter-free Quality + RUST PREVENTION 
IRD Analyzers did this for Timken Roller Bear- : aaa — 
ing Company: 


A 


SLUT... 8 OF 


Crystal clear for instant identification or inspec- 
tion. Low cost — reusable. 


Government approval to Spec. JAN C-149. 


Eliminated grinder chatter —no chatter Write for special introductory offer or send 
, rejects samples for free evaluation. 


. oe d troubleshooting time by pinpoint- 
nanan BISCHOFF CHEMICAL CORPORATION 


102 MAIN STREET, IVORYTON, CONN. 


1. Cut unproductive downtime for wheel bal- 
ancing by 600%. 











What’s more, in-place electronic wheel-balancing 
eliminated removing the grinding wheel from the USE READER SERVICE CARD; INDICATE A-4-262-2 
machine — cutting wheel balancing time from 3 
hours to less than 20 minutes. Not only do IRD 
Vibration Analyzers locate and correct trouble MAYLINE 
in grinding wheels, but in accessory components 

such as spindles, motors, belts, gears and hy- H 
draulic systems. The IRD Analyzers are porta- Metal Plan Files 
ble for troubleshooting and in-place balancing... 
at rurming speed. Now, no grinding machine Intermember and 
at Timken exceeds the permissible vibration ! 
tolerance of .000090 inches. Interlock! 











MAYLINE 





What IRD troubleshooting equipment is doing All Mayline metal plan files intermember and interlock. 
for Timken. it can do for your company’s pro- Reinforced corners permit units to be stacked safely. 
duction equipment... for any machine -tool, or Drawers operate on ball bearing rollers and are equipped 
for fans, pumps, motors, turbines, generators... with attractive grey vinyl coated dust covers 
machinery of any size that has rotating parts. 








For information about stacking with files you now have, 
check dimensions shown in folder $-20, or write factory. 


MAYLINE 


Why not have an IRD representative call on 
you to demonstrate the possibilities of obtaining 
IRD Balance—final dimension of precision—on 
your machines? 


INIIAVW 


A 
\Ana 
Vv 
. 


vibration 
analyzers 


JJ o:ermotionar Bescon and J) velopment corp. 


801 thomas lane, columbus, ohio 








INNNAVW 
USE READER SERVICE CARD; INDICATE A-4-262-3 
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EXTRA-HEAVY 
TIE RODS 
Tie rods are extra-heavy to 
resist shock loads and to 
maintain proper tension on 
cover gaskets. Tie-rod nuts 
are locked securely by split- 
type lock washers. 


LOCKING-TYPE 
GLAND CAP 
Made of high grade bear- 
ing bronze and designed to 
allow take-up on chevron 
packing. By use of this 
type of packing gland, the 
rod packing can be changed 
without disturbing tie rods. 

PRESSURES 
Up to 150 psi Air 
PISTON ROD Up to 500 psi Oil 
Extra-heavy duty to carry 
high impact loads. Ground 
and polished surface as- 
sures minimum friction and 
maximum packing life. 


MOUNTINGS CYLINDER HEADS PISTON LOCK NUT 
Five basic mounting Both front and blind Piston and rod ere threaded and 


styles permit a combi- covers are constructed locked in place with "Flexloc” re- 
[4/4 nation to meet any of heavy plate steel. taining nut for double security. (On 
mounting requirement. 


all models above three-inch bore) 


-meation cylinders 


FOR AIR OR OIL SERVICE 


Designed for durability and peak performance. In there’s a Logan model to give maximum efficiency. 
your plant or on your product, with Logan you Get the facts from your nearby Logan representative 
get fast-acting, positive-controlled power. Wher- or write direct. Specify Logan, your dependable 
ever there’s need for air or hydraulic cylinders, “Single Source” for air or hydraulic equipment. 





LOGANSPORT MACHINE CO., INC 
839 CENTER AVENUE 
LOGANSPORT, INDIANA 


Logan 
Alm AND oges PENT 
& 


ermnos/ 
<Opy. ermnos/ 


00M 


MEMBER: Natl. Mach. To Iders’ 

Assn., Natl. Fluid eb Assn 
YOUR DEPENDABLE "SINGLE SOURCE" 
FOR AIR OR HYDRAULIC EQUIPMENT 


Please send me a copy of your new Ultra-mation 
Cylinder Catalog No. 100, Section 5-1. 


Name jie 


Company 





Address 





wwe nn nn a Ff 
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On many punching operations, close center 


to center hole spacing in work and extremely 
fine tolerances must be held. R-B makes 
special retainer plates that will hold 

punches and die buttons exactly 


to your spacing specifications. 


Any shape, size or number of 
punches and die buttons can be 
incorporated in the designing 

of your special R-B retainer 
plates. Also, ball locks are built 
into each special retainer to 
provide the same quick radial and 
vertical locking of punches and die 


buttons found in standard R-B retainers. 


Special R-B retainer plates are made of 
tool steel which is precision ground 

after hardening. You will save skilled 
man hours in die construction and 
maintenance by using these multiple hole 
retainer plates. Result—more work 
completed each day and increased 
profits for you. 


4553 


Use R-B Engineering Service Piercing Problems 


ALSO PRODUCED IN 


ALLIED PRODUCTS CORPORATION OTHER Pyaeii+moe) bes 
DEPT. 80 - 12667 BURT RD. 7 DETROIT 23, MICHIGAN ; 
SPECIAL COLD FORGED PARTS 


FERROUS POWDERED METAL 
PARTS 


STANDARD CAP SCREWS 


COMPANY — -— PRECISION GROUND PARTS 


ADDRESS SHEET METAL DIES 
MADE OF FERROUS ALLOYS, 
ZINC ALLOYS OR PLASTICS 


Please send me additional information. 


NAME 
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y Carbide Drilling Application 


r 
For Eve Dp SUPER DRILL 


There’s © STANDAR 


2ally super! 





Six points of superiority— 
Result of two years’ research. 
Extensive tests indicate it’s the 
most durable and the fastest 
cutting carbide twist drill de- 
veloped to date. Feeds as high 
as 8” per minute in cast iron 
have been obtained. Stocked 
in fractional, wire and letter 


sizes for your convenience. 


NEW LOW PRICES 


Write to Dept. 328 for 
New Catalog No. 56 





| 
A 


TOOL COMPANY 


Subsidiary of Van Norman Industries, Inc. 


21650 Hoover Rd., Detroit 13, Michigan * 5210 San Fernando Rd., Los Angeles 3, California 
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For Quality Socket Cap Screws 


Look for the Bristol Diamond Knurl 


The Bristol Diamond Knur! is the sign of a quality 
socket cap screw. It high-lights the overall care we 
take in producing these screws. 

Everything about them has to be just right — or 
they don’t pass our quality-control inspectors. As a 
result, every Bristol cap screw spins easily into place, 
fits perfectly and wrenches up tightly — so tightly 
that shock and vibration will never loosen them. 

Ask your industrial distributor for the Bristol 
Diamond Knurled Cap Screws. He’s got them in sizes 
from No. 0 and up in alloy and stainless steel. Most 
sizes are carried in stock for immediate delivery. 

A.5.2 


Bristol's Multiple- 


Precision Socket Screw Manufacturers Since 1913 
1 
1. 
| a Spline Socket 
1 Screws 
1 
1 
L] 


HG IQs 


*Made in sizes as small as No. 0 in Alloy Stee! and Stainless Steel. Cap Screws up to 142’ 


a BRISTOL'S 
B RISTO [S SOCKET SCREWS 


THE BRISTOL COMPANY, Socket Screw Division, Waterbury 20, Conn. 


USE READER SERVICE CARD; INDICATE A-4-266-1 


<>) Bristol's Hex Socket Screws 


266 





up 
SET-UPS / 


On tapping and reaming jobs, the Ziegler Tool 
Holder speeds the making of set-ups because 
it automatically compensates for alignment in- 
accuracies, even though they amount to as 
much as 1/32” on the radius or 1/16” on the 
diameter. 


This is why it is extensively used in shops 
which keep detailed records of everything that 
seriously affects production costs. It converts 
costly set-up time into profitable production 
time 

The man hours a Ziegler Holder saves will pay 


for it several times over in a short time. In- 
vestigate and see for yourself! 


Prompt Delivery 


W. M. ZIEGLER TOOL COMPANY 
13574 AUBURN DETROIT 23, MICH. 


WRITE FOR ° 
CATALOO | 


‘eve FLOATING HOLDER 


4s TapS««d Reamers... 
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GAMMONS 
REAMERS « 


Originctors and 

Manufacturers of 
Helical Reamers 
ond End Mills 





Helical Taper 
Pin Reamers 
Shipped by 
Return Mail 


The 


G:AMMONS-HOAGLUND 


Company 
400 Main Street, Manchester, Conn. 
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IF POWER’S THE PROBLEM... 


AIR’S THE ANSWER 


Let Schrader air cylinders do the work 


There is a Schrader Air Cylinder with power 
enough to meet any application. Ideally suited 
to pushing... pulling... lifting ... lowering 
. wherever repetitive operations are required 
—Schrader Cylinders are used in innumerable 
applications in industries of all types. 
Schrader has a complete line of cylinders that 
will meet any requirement. They are available 
in single or double acting, in bores up to 8” diam- 
eter, in any stroke, and in any type of mounting. 





Schrader Air Cylinders will deliver controlled 
low-cost power to eliminate manual effort and 
for incorporation in automation designs. They 
make hard work easy and speed up production. 

Don’t forget, the complete Schrader line in- 
cludes operating and control valves of every type, 
as well as all other compressed air accessories 
for air systems. 

Write for Schrader Cylinder Specification 
Data or for information on the complete line of 
compressed air accessories. 


LEADERS IN AIR CONTROL SINCE 1844 











A. SCHRADER’S SON 
Division of Scovill Manufacturing Company, Incorporated 


462 Vanderbilt Avenue, Brooklyn 38, N. Y., Dept. B-4 


| am interested in more information on 


Name_ 


re 


The complete Schrader line ef pneumatic 
accessories includes everything you need 


Address 
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NEW KENNAMETAL GRADE 


FOR HIGH VELOCITY MACHINING 


Grade K7H is the hardest Kenna- 
metal ever offered for steel cutting 

. . 93.5 Rockwell A. This high hard- 
ness, combined with exceptional 
strength—even at higher tempera- 
tures—-provides a long-wearing, 
“balanced”’ cutting edge for high 
velocity machining at light to mod- 
erate feeds. 

K7H was developed after months 
of cooperation with machine builders 
to match ever-increasing spindle 
speeds with the best possible cutting 
material for finishing operations. It 
is especially suited for facing, pro- 
filing, turning and boring steel alloys, 
high-tensile steels and “hard-to- 
*Registered trademark 


machine” jet engine materials such 
as Inconel, 400-series stainless and 
nickel base alloys. 

In tests on high-tensile steel, op- 
erating at 24 higher speed and 50% 
heavier feed, Kennametal Grade 
K7H consistently shows two to three 
times more life than the many other 
carbides and cutting materials 
that were tested. 

K7H is only available in Kendex 
throw-away type inserts. Why not 
have a Kennametal tool engineer 
help you take full advantage of this 
remarkable new grade. Call him 
today or write, KENNAMETAL INC., 
Latrobe, Pennsylvania. 


INDUSTRY AND b-se18 


KENNAMETAL 
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Peritners in Progress 








CHARACTERISTICS 
OF GRADE K7H 


© High wear-resistance 

@ Maximum crater- 
resistance 

© High strength in relation 
to hardness 


© Retains strength at higher 
temperatures 

© Ideal for high velocity 
cutting 

Remember, 
it’s a Carbide... 
it’s Kennametal... 
it’s available now 
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S \} See Miller Bulletins A-105K (Air) and H-104K (Hydraulic) for Complete 


» ya 8 


Miller Cylinders in bores up to 20” and strokes up to 22 feet. 


soINs. ” “A” Signifies Miller 200 psi Air Cylinders; “HH, 2000 Cylinders. _ a 
IN STOCK MODELS interchangeable Mountings Are Shown In Red On as he Pe 2 a _. = 


MOUNTING HOLES MOUNTING HOLES AS1 & HS51—Tie Rods ex- 
tended both ends (shown). 
AS2 & H52—Tie Rods ex- 
tended. Cap End only. 
e ay = AS3 & H53—Tie Rods Ex- 
ond 62 tended. Rod End only. 
Flange Mounting on Rod End| Flange Mounting on Cap A63-—-8”" Bore only A64—8” Bore a ~ AS4 & H54—Two Tie Rods 
1 not available in 8” bore A6é2 not available in 8” bore Flange Mounting on Rod End Flange Mounting on Cap End extended at both ends. 











H65—Hydraulic Only i A72 and H72 A74 and H74 A77 and H77 
Flange Mounting on Rod End ; Side Lug Mounting Side Flush Mounting Side or Foot Mounting 
= 


e 
S|\“\e| __ije 


as 











A81 and trunnion Mounting | A82 and Trunnion Mounting | A83 and pr eh ay A8&6 and H86 
H81 on Rod End H82 on Cap End H83 ene week delivery) Pivot Mounting Pivot Mounting 


ROD Roo 
DIA, |e tnncacs, ““IN-STOCK’’ STROKES fin inches) stati iene inital 
82, 84 ond 86 with 
VA %" K-20 Non-Cush. strokes over 18° require 
: top tub 
2 56” K-20 cushioned 14}16 11 ; yp teeny strength re- 


Non-Cush. quires larger diometer 


/, ” piston rods for the fol- 
2% % K-20 Non-Cush. lowing 
Ait Cylinder Models 
%-16 A82, 84, and 86 with 
; strokes inside area (1), 
J Cushioned when operoted at 100 
%-1 & ° psi pet ie 
; All hydraulic models 
%-16 Coshtoned with strokes ioside 
Non-Cush. erea (2) and Models 
1-14 of H82, 84, ond 86 with 
Non-Cush. strokes in orea (4), 
when operated ot 2000 
psi and over 
Models H82, 84 and 86 
with strokes inside 
orea (3), when oper 
oted at 1000 psi and 


Ronaoawn 


1-14 Non-Cush. 


7 
Ke-20 Non-Cush. 
over 


%-16 pcomore 
on-S sn. Depending upon Trun- 
%. Cushioned nion Pin location, “A” 
4-16 Non-Cush ond “H” Models 83 with 
1 14 standard diameter piston 
- rods con have longer 
Non-Cush. \ strokes thon Models 82, 
Cushioned . 84 ond 86 
y/ 
1} /4- -12 See Miller File #251 
atte 718 4 for oversize piston rod 


Non-Cush. | 1/21 3] 4|5| 6171 8| 9! 10111]12 1} 14 18 Se nen ae 


ments 


(no) (co) (2) 


*+nmnods 


o-rcrrAo<t 


1%-12 


BOOSTERS Immediate Delivery on the following Miller 25 to T Ratio Boosters (80 psi air input pro- 
duces 2000 psi hydraulic oil output): Model B4, 5” bore, 1” dia. ram, 6” and 12” strokes; 

IN STOCK Reciprocating Booster Model DA77-RBA8, 5” bore, 1” dia. ram, 6” stroke. Also Booster 
Tanks, 5” dia., 6” and 10” heights. 


Write For Catalog D mue 
and Stock Price List 


° 2010 N. Hawthorne Ave., Melrose Park, Ill. 





built for 


the carbide age 


This rugged, powerful, fast automatic has 
what it takes to get full mileage out of the 
tremendous advances in tools. Check with 


vour New Britain man on this big cost-cut 


ting possibilitv. The New Britain Machine 
Company, New Britain-Gridley Machine 


Division, New Britain, Connecticut. 


Model 601 
Automatic Bar 
Machine 








STANDARD 
END MILLS FOR 


You can select a standard 
Putnam Hi-Speed end mill 
especially designed for 
machining aluminum and aluminum alloys. 


Putnam again leads the field by making available, from 
stock and at standard prices, end mills for machining 
aluminum. These tools have been developed through years 
of research and experience on aluminum applications. 
Correct design, flutes polished all over, finest materials, 
and uniformity insure maximum chip removal, longer tool 
life, better finishes, free cutting and best all around 
performance. 


Your local Putnam distributor carries over End Mills for aluminum are offered in a range of diameters 
1400 standard types and sizes of Putnam from %" to 2” in the three popular flute lengths. Other 
end mills—contact him for the best in service diameters and lengths can be furnished as required— 


and quality end mills. é ae 
prices on application. 


2981 CHARLEVOIX AVENUE 
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A large aircraft manufacturer* reports HI-DEN rolls in 
a Yoder machine produced these short-run parts in stock 
sheared from sheet aluminum (in as-quenched condi- 
tion) more satisfactorily and economically than other 
methods tested. And tool fabrication time was reduced 50%. 


Another company* found that a steel draw die which 
formerly required three passes to complete a draw, when 
faced with HI-DEN completed the same draw in one 
pass. HI-DEN treats the metal better. 


More than 100 different applications for HI-DEN 
have been reported by users . . . forming, stretch, 
draw and press brake dies; jigs, fixtures, templates, 
pressure pads and many others. Ideal for use in 
Hydro-form or Mar-form presses. 


HI-DEN, a compreg of selected wood veneers im- 
pregnated with phenolic resin (laminated and com- 
pressed under extreme heat and pressure) is far stronger 
than equal weight in steel, is lighter in weight, easier to 
handle, resistant to oil, alcohol and moisture, dimen- 
sionally stable — and is easily shaped with standard 


tungsten carbide tools, 
* Names on request 's companion 
Parkwood 

If you are forming light metal i 
parts, HI-DEN has important ad- 
vantages to offer. Why not send 
today for Technica! Bulletin and 
literature showing how to improve 
quality while lowering costs? 





32 Water St., Wakefield, Massachusetts ~ 
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USE READER SERVICE CARD 


Did you know that - - - 


Several of your home appliances 
probably were gaged with Comtorplug 


a 


Precision Internal 
Gage 
SIZES FROM 


Ve" to 8” 
AND LARGER 


COMTORPLUG with interchangeable expanding 
plugs fo gage simple or special bores from 1/8” fo 8” dia. 








Investigate the gage used by the 
thousands in jet engine, automotive 
transmission, household applianc 
farm machinery, guided missile and 
other volume-precision plants It 
MAKES PRECISION GAGING EASY 
at machine at inspection 
bench for selective assembly. No 
other like it—investigate and see why 
taper, belli mouth, barre! shape 


R ; hole Ag a COMTOR 
eaches to bottom o pling 
holes. COMPANY 
Gages work while still held in 

69 Farwell St. 


chuck 
A shop tool for all-day every 

WALTHAM 54, 
MASS. 


Unique Advantages 


Positive gaging accuracy to 
fraction of .0001” regardiess of 
who operates it. 

Indicates actual size, a fixed— 
not passing—reading 

Positive 2-point gaging—auto 
matic centering 

Shallow holes, deep holes, in- 
side splines, open-end holes 
gaged easily 

Detects ovality, back or front 


day use 
Portabie—no wires, hoses or 
stands 








GET THE FACTS—REQUEST BULLETIN 49 
USE READER SERVICE CARD; INDICATE A-4-272-2 








AMF Float-Lock Instant- 
Change Vise makes drill press 


COMPLETE MACHINE TOOL 
a 


- 
es \— x 


“Floats” and “Locks” in any 


position. Thumb-operated release ring permits 


Positive anchoring 


instant change of jaw opening Bosses on centers 


provided on ratchet jaw for jig plates 
Iwo models 9” and 12 


capac ilies spe Clal 


safety vise for band-saw also available 


Send for complete literature 





AMF TOOL DIVISION 
AMERICAN MACHINE & FOUNDRY COMPANY 
224-A Glenwood Avenue, Bloomfield, New Jersey 





centers long rounds 


quick drill jig 


USE READER SERVICE CARD; INDICATE A-4-272-3 
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The Detroit Reamer & Tool Co. Plant is 
equipped with the finest in modern machinery 
and inspection facilities to provide you with 
the ultimate in precision tools. Our Engineer- 
ing and production personnel with 35 years 
of empirical knowledge behind them are 
completely qualified to expertly handle 
your tool needs. i | 


“ 


+, Ge 
Crip -/CENTERS with Replaceable Carbide Tips 


PATENTED 













































Grip-Tip Centers are designed to sub- 
stantially reduce your replacement costs 
and machine downtime for regrinding 
or replacement of worn or chipped 
centers. 





Male or female tips are inserted or 
removed from tool steel holders by 
simply turning. clamping screw ... you 
save replacement time. 

The life of Grip-Tip holders-is practi- 
cally unlimited . . . only the tips are 
reground. Also, double end tips are 
relatively inexpensive ... they reduce 
tool and inventory costs. 






te nt It takes but a minute to remove and replace tips 
inexpensiv® Time . » » machine tool downtime is less with Grip-Tip. 

9 Reduced ROT at Life 

@ longe’ 


CIRCULARITY GRINDING ATTACHMENT 


(Patented) 





Circularity-Grinding Attachment illustrated 
permits your own tool makers to quickly and 
easily answer your production requirements 
for new cutting tools. With this attachment, new 
cutting tools can be quickly cut from raw stock, 
old tools converted to meet new requirements 
or standard tools reground to your specifica- 
tions. The Circularity Grinder is of inestimable 
value when emergencies exist, demand for a 
new tool is urgent or production lines must be 
kept running. With this attachment in your shop 
you eliminate delayed deliveries. 


DETROIT REAMER & TOOL CO. 


780 WEST MAPLE ROAD * P.O. BOX 174 * BIRMINGHAM, MICHIGAN 
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AFTER FINISHING 


5-second finish for gears 


N a major automotive plant, 5-second Brushamatic* finish- 
ing of this gear helps maintain a high daily production rate 

of 2000 top-quality automatic transmissions. 
aici: Siadendan® tat decal teen An Osborn Brushing Analysis of your finishing operations 
blends and finishes surface junctures on end will show how you can profit from Brushamatic finishing 
of spline in continuous run of 2000-2400 methods proved in automotive and other industries. Write 
of these gears per day. The Osborn Manufacturing Company, Dept. K-22, 5401 Hamilton 
Avenue, Cleveland 14, Ohio. *Trade-Mark 








vA\ 
OSBORN BRUSHING METHODS ¢ POWER, PAINT AND MAINTENANCE BRUSHES 
BRUSHING MACHINES +» FOUNDRY MOLDING MACHINES 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-4-274 The Tool Engineer 











SERVICES AVAILABLE TO ASTE MEMBERS 


ASTE LAPEL EMBLEM 


The ASTE Lapel Emblem is a 
distinctive piece of jewelry 
as well as a means of signi- 
fying your membership in 
the Society. 


ACTUAL SIZE 
OF EMBLEM 


Gold plated with blue enamel for Seniors 
Gold plated with red enamel for Juniors 


To members only 
$1.00 each 


ASTE MEMBERSHIP CERTIFICATE 





- ASTE Mem- 
. ree bership Certif- 
gas S icate printed 
~ in blue and 
st ro oo ne gold — shows 


ons name, grade 
& wetre ss wherrot 


and date of 
election to 
Mounted in glass frame 
Without frame 








membership. 








THE TOOL ENGINEERS HANDBOOK 


2087 pages covering every 
phase of modern tool engi- 
neering. Includes data nowhere 
else available. 


COMPLETE— 
AUTHORITATIVE 
ASTE members—$11.00 
Non-members—$15.00 


Plastic cover for The Tool Engineers Handbook 
also available. Made of clear polyvinyl 
acetate 





DATA SHEET BINDER 


To preserve and make 
your Data Sheet infor- 
mation easy to find— 
an attractive blue cov- 
er with ASTE emblem 
and words ‘’Data 
Sheets” imprinted in 
ee . .$2.50 


ORDER BLANK 


AMERICAN SOCIETY OF TOOL ENGINEERS 


NATIONAL HEADQUARTERS 
10700 PURITAN AVE., DETROIT 38, MICHIGAN 


() Gold and blue ASTE senior lapel emblem $1.00 
[1 Gold and red ASTE junior lapel emblem 1.00 
C) Membership certificate—framed 2.75 
— Membership certificate—unframed 2.00 
C1 The Tool Engineers Handbook—members 11.00 


The Tool Engineers Handbook—non- 
members 15.00 


C1) Plastic cover for The Tool Engineers 
Handbook 1.25 


_ © Data Sheet Binder 2.50 
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REMITTANCE MUST ACCOMPANY ORDER 
(Checks or money orders payable to ASTE) 
Send all orders to national headquarters 


Canadian shipments subject to Canadian import 
tax at point of delivery 


Street Address 


Membership No. ............... 
Chapter Number 


Amount Enclosed $ 
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ERICKSON 


MASTER SPACER 


| with No. O Timken Bearings 
gives increased | 


\ 


_* 
production and N ae ~ 

: on <r 
optimum accuracy in 


e ee = ea) 
\ et / 


— 


aia 


Wee! 


° ° — =I 
inspection a 


E . 
Ps 
, 


oo 
WE 


jig drilling 
with either micrometer 
or “Jo” block se iting 


Write for free catalog 

"Erickson Master Spacer’ 
today. And at the 
same time request 
your copy of Catalog K 

The new Erickson Master Spacer quickly and accurately you'll find cost- 

positions work for a wide variety of jobs. This one tool can ae — 

eliminate expensive jigs and fixtures os makes it a neldien aes. 

simple procedure to set up drilling, milling, boring and 

special machining operations. 

The new Erickson Master Spacer, ideal for tool room and 

production machining, assures outstanding performance 

under heavy helical cuts and slow feeds. Jndexing accuracy 

guaranteed within .001-inch cumulative error on a 6-inch 

diameter circle. Jig drilling is possible with either micrometer 

or “Jo’’ block setting. Timken bearing construction permits 

work to be trued in position with brake off because 

spindle alignment remains unchanged. 

The new Erickson Master Spacer can help you come to grips 
with your Number One Problem—high production costs. 
The first step is to get the Erickson story. 


Erickson foot, Company 


2303-4 Hamilton Avenue * Cleveland 14, Ohio 
re BREED annette 


FLOATING HOLDERS e TAP CHUCKS e TAP HOLDERS e@ AIR-OPERATED CHUCKS 
EXPANDING MANDRELS e EXPANDING-COLLETS e@ SPECIAL HOLDING FIXTURES 


COLLET CHUCKS e 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-4-276 The Tool Engineer 
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Accurate... 
to Seconds! 





PRATT & WHITNEY 
Precision 
ROTA R Y TABLE 


Like the timer’s stop watch, Pratt & Whitney Rotary Tables 
are accurate to seconds . . . seconds of arc, that is! And they’re 
built for ruggedness and stamina too. They’ll help you eliminate 
expensive jigs and set-up changes on difficult, precise machining 
jobs year after year. Ideal, too, for reliable inspection and circular 
indexing. 

Featured here is the latest in this advanced line . . . the new 
42” Plain Rotary Tables WITH AUTOMATIC INDEXING. 
Work is automatically positioned to any desired angle by means 
of easily set dogs. Initial and repeat settings are made with the 
same dependably high accuracy. 


Now .. . Pratt & Whitney Rotary Tables can also be furnished 
with indexing control by numerical data. 


WRITE FOR COMPLETE INFORMATION ... ask for illustrated 
circulars fully describing P&W Precision Rotary Tables. 


PRATT & WHITNEY COMPANY 


NCORPORATED 


1S Charter Oak Boulevard, West Hartford, Connecticut 
Direct Factory Representatives in Principal Cities 


. GAGES . CUTTING TOOLS 











announcing OMEW 
TITAN 


TOGGLE CLAMPS! 


Models 557 and 558) 


wu Gears? 


ROLL TEST THEM 
RAPIDLY 
ACCURATELY 
with the 


SCHERR 5” 
FINE PITCH GEAR 
TESTER 


gecislO 


THE ULTIMATE IN 
RUGGED CONSTRUCTION 


completely replaceable parts 
forged steel components 
4,000-Ilb. holding pressure 


weight of 4'4 pounds! 


So economically 

priced they can be 
placed alongside each 
Gear Cutter as well as 
in the Inspection Dept. 


COMPLETE WITH 


Model 547, but with 
cr 2 Quickly reveals 
Runout in Pitch Line, 
Spacing Errors, 
Errors in Tooth Form, 
HIGH CENTER Running Quality 
ATTACHMENT ......+0. . Generally. 

Send for Illustrated Folder - Code GIKNA 


GEORGE SCHERR CO., Inc. 


TE | OF PRECISION INSTRUMENTS 


200-TE LAPAVETTE STREET e@ NEW YORK 12, N.Y. 
USE READER SERVICE CARD; INDICATE A-4-278-3 


BIG BROTHER 
BENDER 


Produces Without Special 

Teoling—Saves Die Costs 

Saves on Expensive Presses 
Model BB 


Ty Jale Miels 
OPEN | FREE Literature 
POSITION 4 n these new DE-STA-CO 
odels 557. 558! 


Mae STAMPING COMPANY 


328 Midland  neeey ° Detrelt 3, Michigan 








USE READER SERVICE CARD; INDICATE A-4-278-1 


MEYCO CARBIDE INSERTED 
DRILL JIG BUSHINGS 
PROVE THEMSELVES 








The reason is simple: these 
unique bushings are ideally 
suited for long-running, unin- 
terrupted operations! 


The heavy duty Big Brother 


Meyco carbide inserted bush- 
ings assure long life for drills, 
jigs, fixtures . . . accurate work 
maintained, resulting in less 
down-time, fewer lost man- 
hours. Last almost as long as 
solid carbide bushings, cost 
slightly more than ordinary 


bushings. Get the full story: 


Write for information and 
price list, ask for Catalog No 
42 


EST. 
1888 


W. F. MEYERS CO., INC 


PATENTED 


1. Tungsten carbide rings at the points of 
wear; 2. Steel rings protect drills and 
carbide; 3. Special hardened alloy steel 
body 


, BEDFORD, INDIANA 


USE READER SERVICE CARD; INDICATE A-4-278-2 





903 North Pitcher St. 
Kalamazoo, Michigan 


Bender is designed for fabri- 
cating bus bars, brackets, 
fixtures, etc., without special 
tooling. Air controlled with 
finger tip response. Comes 
complete with dies, mandrels 
and wrenches — punching 
and blanking dies extra. 
Will punch holes up to 
” and form material up 
to 44” thick by 4” wide. 
We also build smaller 
hand or air operated 
models for forming up 
to 4%”x114” material. 
These machines are solv- 
ing new forming prob- 
lems in many plants and 
could be the answer to 
yours. 


Send for illustrated folder TE-5 
J. A. RICHARDS CO. 


USE READER SERVICE CARD: INDICATE A-4-278-4 
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FOR SHAVE GEARS 
wen S2***) AUTOMATICALLY 





This is fully automatic Red Ring gear finishing. 

Cut gears come in on a conveyor to the storage 
and feeding mechanism. This may be a vibrating 
hopper, overhead chute or other device. 

These gears are fed into an “In Gage" which 
screens out undersize and greatly oversize parts, 

Shaving Machine 2 or . 
Rocker -Type passing only those within tolerance to the Shaving 
Automatic Loader Machine. 

After shaving, the gears then go through the 
“Out Gage"’ where they are checked for size and 
helix angle—again screening out the rejects. 

Whenever the percentage of rejects goes beyond 
a selected amount the gage shuts down the shaving 
machine and indicates by signal lights the nature 
of the difficulty. 


WRITE FOR COMPLETE DETAILS 


NATIONAL B ACH & MACHINE CO. 


5600 ST. JEAN ¢ DETROIT 13, MICHIGAN 
738) WORLD'S LARGEST PRODUCER OF GEAR SHAVING EQUIPMENT 
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Look into the complete, cost-cutting LOVEJOY line. 
Standard tools are in stock —to help you 
increase production, save time and money now! 


INSERTED-TOOTH 

MILLING CUTTERS 

Face, side, end, slotting and boring 
mills. 


H.S. S., CARBIDE, TO OBTAIN FURTHER INFORMATION ABOUT 
ALLOY BLADES 


Interchangeable in all Type “A” mill- 


~~ cutters from 44" to 24” in ADVERTSERS, TRADE LITERATURE OR TOOLS OF 
iameter. 

[ND MILLS TODAY APPEARING IN THIS ISSUE OF THE TOOL 
And new Type “Z” slotting cutters 
provide maximum axial and radial 


adjustment. ENGINEER, USE THE HANDY READERS SERVICE 


Boring Tools . Arbors . Flywheels 


Lovejoy Milling Cutter. Assembly Gage CARD ON PAGE 203 


Special cutters are a Lovejoy specialty 
Write for new catalogs: No. 31 (Face Mills), 
No. 32 (Side Mills), No. 33 (Arbors). 


131 MAIN ST., SPRINGFIELD, VERMONT 


Send for free LOVEJOY 


SPEED & FEED BVYeymade) 171 hae 
CALCULATOR SPRINGFIELO VERMOntT u.5.a 











USE READER SERVICE CARD; INDICATE A-4-280-1 Se Se SERVICE CANS; ONDICATE A-4-208-8 











Gucugo ? $12’ WHY AREN'T WE USING Seurrance/ 
AUTOMatic RIVET lie.” yy CARBIDE HAND FILES ip / 


VTS COSTS 3 ways | 


1 FASTENS FASTER . 
Only the speed of the opereter limits the 
912’s riveting speed. Completely automatic. 
A push on the foot pedal automatically 
feeds, inserts and clinches the rivet. 
DOES WORK OF SEVERAL MACHINES 
Quick change rotary hopper and race- 
way makes the 912 adjustable in 5 to 10 
minutes to set different size rivets. Adjust- 
able anvil height and 12-inch throat pro- 
vide further versatility 
SAVES ON MAINTENANCE. . 
The 912 is massively built to stand the 
shocks of constant use and is designed for 
quick, easy servicing and ports replacement 
If your assembly calls for 3/16” steel tubular rivets 
or smaller, of 15/16” lengths or less, ask us to show 


you how the 912 can cut your fastening costs. Send Sn oe are 700, Wil BE ASKED THIS’ QUESTION 
@ sample of your problem assembly (or blueprint) for SOONER OR LATER, BETTER CHECK UP 
a free fastening analysis. BEFORE ‘ws T0O LATE : / 
FREE CA TAL OG Wet SEND YOU ¢ COMPLETE /NFORMATION 
A Spotapichgenamoneen : AND PRICES VIA RETURN AIR MA/L / 
‘ihestoted deveriotions ™ ian ak candle aaa" 
of 7” Chicago ‘Auto: p “vd nye ot wulé us _ 
“ty, RIGHT NOW / e 
nage Wei PLEET MOM Ls 
WEL & sACHINE CO. TOOL INDUSTRIES INC. 
9619 West Jackson Boulevard, Bellwood (Susc%) Illinois 728 IOWA AVE. SAGINAW, MICHIGAN 
Branch Factory: Tyrone, Pa. Representatives and Distributors in principal industrial areas 
USE READER SERVICE CARD; INDICATE A-4-280-2 USE READER SERVICE CARD; INDICATE A-4-280-4 
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Rugged ... long-life construction 
More power per pound 
Simplified torque adjustmen 

3 types of drives 


Reversible or non-reversibie 





TYPICAL SPECIFICATIONS 


Reversible* . . + Adjustable Clutcht Type 
1 r — —— r r 
Free | 
Speed CAPACITY | Bolt 
at 9O# | Free Run. Screws! Size 
Pres 


Pistol 2000 #2 to #12 To % 
Pistol 850 #2 to #12 To % 
Pistol | 450 | #2to #12 |To! 
Lever | 2000 | #210 #12 |To' 
850 #2 to #12 To , , 
450 | #210 #12 |To' 2% 110% | % WRITE FOR BULLETIN 
1 No. 46 


mie Osh @), au kO1@) Faery 


CLEVELAND, OHIO 
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DIE DESIGN 


HANDBOOK 
5 YEARS — from Plan to Book 


NOW — FOR THE FIRST TIME — the 
752 P A.S.T.E. has assembled in ONE VOL- 
ages UME the most COMPLETE DIE DESIGN 

. REFERENCE anywhere! Contains 

632 Drawings never-before-available information 
161 Tables from the working files of nearly 100 of 
the nation’s leading manufacturers— 
oO Me Ubhdates ¢— plus data accumulated from societies, 
associations and members represent- 
Ad emt -Yon te) at ing hundreds of additional companies. 











opm 4 INCLUDES designs of stampings, 


$975* every phase of process analysis, die 
design economics, theory of metal 
ASTE Member Price movements, materials, proved die de- 


Non-Member Price - $14.50 signs, die setting principles and selec- 


tion of presses and little-known data 
Book must be ordered from A.S.T.E. on non-metal die designs. 


for member price to apply. 
F ee Here are PROVEN answers to your 


Die Design problems — methods that 
ORDER NOW can cut your work more than HALF 


on many jobs! 





Please send the “Die Design Handbook” to the address below: 
Payment enclosed in the amount of $ = ary wrap lace a ca 
shipped to Canada will enter the country duty and tax free. Remit- 
tance may be made in Canadian funds at the same prices. Shipments 
to other countries are subject to import regulations 


Nome 

Chapter (if member) 

Business Title Firm Name 
Street Address 


City. ... een Zone State 


Remittance payable to the Society must accompany order. Do not send 
currency. Mail this order coupon or a facsimile to: American Society 
of Tool Engineers, Dept. 3, 10700 Puritan Ave., Detroit 38, Mich 
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' HIGH 
\ STANDARDS 
SET BY 
THIOKOL 


w 


FOR... <M 


Beit 


IMPACT RESISTANT 


PLASTIC TOOLING 


Resilient plastic tooling compounds based on com- 


binations of THIOKOL Liquid Polymer with liquid 


epoxy resins are used for the toughest tooling jobs. 
Dies capped with these resilient plastic compounds 
absorb the terrific stresses of drop hammer forming 
without cracking or chipping ... smoothing action 
of the compounds prod high-quality parts such as 
duct halves, beads, channels, and shallow pan sec- 
tions in aluminum and steel with minimum wrinkling. 
Plastic toeling compounds containing THIOKOL Liquid 
Polymer packaged as liquids are easily worked and 





can be cold molded to exact finish contour with neg- 
ligible shrinkage. They do not require heat for mixing 
or setting to tough, resilient plastics. Expensive hand 
grinding and scraping are eliminated. For full infor- 
mation write: THIOKOL CHEMICAL CORPORATION, 
784 N. Clinton Ave., Trenton 7, New Jersey. IN 
CANADA: Naugatuck Chemicals Division, Dominion 
Rubber Company, Elmira, Ontario. 

Thiokol Chemical Corporation manufactures Thiokol Liquid 
Polymer only as a row material. We are happy to indicate 
sources of suitable compounds for end use. 


Pint hea 


PIONEER MANUFACTURERS OF SYNTHETIC RUBBER 


FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-4-283 





NUMBER FOUR IN A SERIES 


Air Gaging 
for Automation 


Some Taft-Peirce CompAlRator 
Air Gage Installations for mass 
production quality control.. 





Size Control 
on Automatic Lathe 


This T-P Air-Electric CompAIRator is attached 
to an automatic lathe. As parts approach tolerance 
limits, gaging unit sends an electrical impulse to 
machine, which advances or retracts cutting tool 
to keep parts in optimum size range. If a part is 
seatbelt outside the tolerance limits, unit shuts 
down the machine. 





Size Control 
at Milling Machine 


This T-P Air-Electric CompAIRator checks loca- 
tions and widths of the main bearings of auto- 
motive cylinder blocks. 9 dials and lights indicate 
5 bearing locations and 4 widths simultaneously. 
When any location or width is out of tolerance, 
unit automatically stops milling machine. Light 
indicates off-size dimension, dial reports exact size. 





Size Control 
in Transfer Machine 


This T-P Air-Electric CompAlIRator checks 8 
cylinder bore diameters simultaneously in V-8 
automotive engine blocks. Automatically gages the 
diameter of the entire length of each bore. If any 
bore is out of tolerance, a light points it out, and 
production line is automatically shut down at com- 
pletion of gaging cycle. Tolerance: .002”. 





WHAT IS A COMPAIRATOR AIR GAGE? 


A CompAIRator is a sensitive gaging instrument that measures variations 
in the velocity of tiny jets of air. When work is placed over these jets, air 
flow is restricted and its velocity reduced. Any change in air velocity re- 
flects a change in part size, which is immediately shown on a calibrated in- 
dicator. Since only air contacts the part in most cases, there is minimum 
wear on gaging members. Fast, accurate, dependable, a T-P CompAIRator 
is simple to operate, requires little or no maintenance. 


STANDARD AND SPECIAL COMPUTING AUTOMATIC SORTING AIR ELECTRIC 
COMPAIRATORS COMPAIRATORS MACHINE COMPAIRATORS 


THE TAFT-PEIRCE MANUFACTURING COMPANY, WOONSOCKET, RHODE ISLAND 
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standard for comparison 


...and with high speed steels 
the standard is REX 


Living up to a standard for comparison isn’t easy. 
That’s why Crucible lavishes special care on the 
manufacture of REX® high speed steels... to keep 
REX the standard wherever high speed steels are 
used —as it has been for over half a century. 

It’s easy to prove the superiority of REX. Use it 
on the job...check its size, structure, response to 
heat treatment, fine tool performance. You'll agree 
with thousands of other users—you can’t find a 
high speed steel to outperform REX. 

Remember, REX is made only by Crucible. So 
call for REX at any Crucible warehouse, or for quick 
mill delivery. Crucible Steel Company of America. 
Henry W. Oliver Building, Pittsburgh 30, Pa. 


CR U C i 3 LE| first name in special purpose steels 


Crucibie Steel Company of America 
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new 


Carlton 


pre-selector 


One of 3 different speed-feed controls 


for Carlton radial 


The new Carlton-Leber speed-feed pre-selector system 
speeds up drilling by permitting operator to set speed 
and feed for the next operation while the machine is 
still under cut. With this productive new device, the 
time lost heretofore in setting speeds and feeds is now 
used for almost continuous drilling. Now you stop the 
spindle only for changing cutting tools. 

Additional time is saved by instantaneous gear shifting 
made possible by mechanically oscillating the change 


gears which assures quiet gear mesh. 





Check Carlton 
Arm lengths 3-ft 
to 12-ft, column 
diameters 9” to 
26”. 4H and 5H 
horizontals 
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drills 


Programming—another Carlton-Leber system used 
in connection with the pre-selector. Pre-selects speeds 
and feeds for as many as 20 or 30 operations in an 
entire drilling program. 

Manual Gear Shift: 2 shift levers for controlling 
speeds, 2 for feeds . . . select speed-feed combinations 
manually, one at a time. 

Write for descriptive bulletin giving complete informa- 
tion. The Carlton Machine Tool Co., Cincinnati 25, 
Ohio, U.S.A. 


Carlton 


horizontal and radial drills 
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Hannifin is your best valve source 


What air control valves do you need, or prefer? Hannifin 
has all types—for your production lines or the machines 
you manufacture. They include: 


P-M Pilot-Master Valves, solenoid controlled by integral 
mee heads (including new-type, dust-tight, splashproof 
neads that completely meet J.1.C. recommendations). ¥” 
to 14", 2-way, 3-way and 4-way. 

P-M Master Valves. 34” to 114”. 2-way, 3-way and 4-way, 


air operated. For remote control from a wide choice of 
P-M Pilot Valves. 


P-M Direct-Operated Valves. For direct contro! of small 
air cylinders. 2-way, 3-way and 4-way. 4" and %”". 

Disc Valves. Rotary and sliding reciprocating disc types 
for hand, foot or electric operation. ¥g" to 4". 
Micrometric Speed Control Valves for micrometer-like 
speed adjustment through control of exhaust flow. 


You can simplify your air control problems by standard- 
izing on Hannifin. 


Stock Delivery On All Types 


HANNIFIN 


— -....-.------ MAIL THE COUPON FOR PROMPT ACTION -—----------—----—---------—-------— 


& . HAM MIEN DN 
C1) Have Field Engineer call at once 


(1) Have Field Engineer stop by soon cat ta 


() For the present, just send complete 
Hannifin Control Valves Catalog 


Hannifin Corporation, 519 S. Wolf Rd., Des Plaines, Illinois 
Name 

Company 

PE ithckhs nt ch edtn tuk eatseeaneskeheeekbelseawiaed 


EPs csdccsecocvcbepedsien veRe eS" Zone 
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Cincinnati 
Centerless 
Tool 


whenvonly 
a diamond tool 
will do théyob... 


SCO has 


the answer! 


@ Specialists in diamonds and diamond tools for in- 
dustry since 1908. Skilled in recognizing and selecting 
the right diamond for the right tool @ Highest stand- 
ards of quality—control in all manufacturing opera- 
tions @ Manufacturers—diamond tools, wheels, drill 
bits @ Importers and dealers—carbons, bortz, ballas. 


ty ates il lle 6 soci Sate tin sta 


For local service, consult your classified phone book 


WRITE TODAY FOR FREE CATALOGS AND LITERATURE 


ANTON Smif < CO. INC. 


111 Eighth Ave., New York 11, N. Y. 











Em-re"' Dial Indicotor, 
fully-jeweled 2s rr 
ameter 24 models 6 
ranges — .025 to .250 

with graduations in 

00005 ooo! , 
eleley ee) 0005 and 
001 


we 4) 


Emre 


PRECISION 
DIAL INDICATORS 
THE ONLY 100% SHOCKPROOF DESIGN 


Pending Not only is this remarkable new indica- 
tor the most accurate on the market . . . 
but also it is the only one that is completely shockproof. 


The cutaway shows the exclusive “Em-re" safety device 
that mokes the precise, accurate measuring system 100% 
shockproof. It is fully protected — at the beginning of 
the range, throughout the range, at the top end of the 
range, and on the return stroke. The fully-jeweled and 
completely shockproof movements of “Em-re" dial indi- 
cators give accurate, repeated readings on any applica- 
tion from severe production inspection to careful labora- 
tory measurements. 


For complete details send for Bulletin 455-D 


a — 4 8 ee oe 
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DYKEM 
STEEL BLUE 


Stops Losses. 


making Dies and | 


Popular ckage is = 
8-oz. can fitted with = 
Bakelite cap holding = 
soft-hair brush for = 
plying right at bench: = 
metal surface ready for = 
, layout in a few minutes. = 
Ss | The dark blue background = 
> makes the scribed lines = 
show up in sharp relief, = 
prevents metal glare. In- = 
creases efficiency and = 
accuracy. = 


Templates 


THE DYKEM COMPANY 
2303D North 11th St. 6, Mo. 








Expanding Mandrels 


Accuracy 001” - No Distortion 
No Slipping - Everlasting 


K.O.LEE CO. 


ABERDEEN, SOUTH DAKOTA 


If it's made by Lee it's a “Knock-Out” 








USE READER SERVICE CARD; INDICATE A-4-288-4 














TO OBTAIN FURTHER INFORMATION ABOUT 
ADVERTISERS, TRADE LITERATURE OR TOOLS OF 


TODAY APPEARING IN THIS ISSUE OF THE TOOL 


ENGINEER, USE THE HANDY READERS SERVICE 


CARD ON PAGE 203. 
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“Red Tang" 
AMERICAN PATTERN 
FILES and RASPS 





SIMONDS 


has a Complete Line 
ot “Red Tang” Files! 





Simonds now offers you all types of files in the Right Length, 

the Right Shape and the Right Cut for every filing job. What’s rac spe ee 
more, Simonds Files are Grade A. First Quality only . . . backed 

by Simonds reputation for outstanding quality, dependability 

and service. 


SIMONDS 


SAW AND STEEL CO. Por Fact Servies 


Complete Stocks 
FITCHBURG, MASS Call your 


SIMMONDS 
Factory Branches in Boston, Chicago, San Francisco and Portland, Oregon industrial Supply 
Canadian Factory in Montreal, Que. DISTRIBUTOR 
Simonds Divisions: Simonds Steel Mill, Lockport, N. Y. 
Heller Tool Co., Newcomerstown, Ohio 
Simonds Abrasive Co., Phila., Pa., and Arvida, Que., Canada 





AP «3. | 
Milled Curved-Tooth 


FILES 
ROTARY FILES ; 


April 1956 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-4-289 





MILL MLO EM eee 





Grinding and finishing output soars with 
this latest coated abrasive belt application! 


BEHR-MANNING ABRA- 

SIVE BELTS team with 
the new Production Machine Co. *486 Cen- 
terless Grinder to produce fast, precision 
finishes on light round stock. For example, the 
operator (above) feeds small hardened steel 
pins at the rate of 20 fpm into the gravity 


chute. The end result is a continuous flow of 


finished pieces measuring .375” to .3752” in 
diameter, with a concentricity of .00015” and 
a finish of 4-10 rms. 

This is another case of proven, modern meth- 
ods combining with up-to-date Behr-Manning 
coated abrasive belt applications to provide 
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industry with superior finishes at record- 
breaking speeds. 

Your finishing operations might require an 
entirely different abrasive belt application. If 
so, check with your nearest BEHR-MANNING 
Demonstration Room for the latest time-saving 
method. Call your local Behr-Manning Repre- 
sentative, or write direct to Behr-Manning, 
Troy, N. Y., Dept. TE-4. 


ming (Canada) Ltd , Brantford 
For Export: Nort Manning Overseas Inc , New Rochelle, NY 


EHR-MANNING 


dh vision of NORTON Company 


VES A SHARPENING ST 


ONES & PRESSURE tn TIVE TAPES 
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On this tough mower 
blade-guard casting... 


Carbide-equipped shear die 
increased production 800% 


Mower blade-guard castings are sheared at these 6 places simultaneously. 
Steel die sheared only 12,000 castings between grinds. Carboloy carbide- 
equipped die sheared more than eight times as many per grind. 


So tough is this casting that the best steel shear downtime — are typical of the savings Carboloy 
die the Oliver Corporation could buy, required cemented carbides are bringing die users all across 
regrinding every 12,000 pieces. But when the the country. 

switch was made to a die equipped with Carboloy® These drawing, forming, blanking, and piercing 
cemented | carbide, production jumped to over dies have proved themselves in hundreds of cost- 
100,000 pieces per grind—an increase of more conscious plants . . . outlasting steel dies by as 
than 800% ! much as 50 to 1. 

So, no matter what your job—large or small, 
simple or complex — it will pay you or your die- 
maker to check into the advantages of Carboloy 
carbide-equipped dies. For more information, or 

The benefits Oliver Corporation got from thei to arrange for a Carboloy Die Engineer to call at 
carbide die — more production, fewer rejects, less your plant, mail this coupon today. 


CARBOLOY---------------- 


DEPARTMENT OF GENERAL ELECTRIC COMPANY 
11101 E. 8 Mile Street, Detroit 32, Michigan 


Where the steel trim block needed sharpening 
every day, the carbide block lasts more than eight 
days between grinds—cutting production and 
maintenance costs every minute of that time. 


Send me Carboloy Die Engineering Manual Nome 
D-124. 

Send complete details on Carboloy Die — 
Training School. 
Address 
Have a Carboloy Die Engineer call at my 


plani. City Zone 





“Carboloy” is the trademark for products of the Carboloy Department of General Electric Company 
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TORK-LOK DESIGN . . . Inclined flats in both collet sleeve and 
arbor shaft. 


GREATER ACCURACY ... Because flat surfaces are in constant 


contact on both expansion and contraction. 


TORQUE TRANSMISSION .. . Greatly increased by self ener- 


gizing feature of precision mated flats. 


LESS COLLET BREAKAGE . . . Built-in safety stops control both 


expansion and contraction. 


GEOMETRICALLY SEALED . . . Metal-to-metal contact excludes 


foreign matter thus reducing wear. . 
SELF-RELEASING . . . Preload feature assures easy part removal. 


CONCENTRICITY . . . Locates straight or tapered holes on true 
center. 


WOODWORTH 


N. A. WOODWORTH CO., SALES DIVISION, 1300 E. NINE MILEROAD - DETROIT 20, MICHIGAN 


PRECISION GAGES + CONE-LOK JIGS * DIAPHRAGM CHUCKS AND ARBORS «+ PRECISION PARTS 
PRECISION INVESTMENT. CASTINGS + PRECISION HEAT TREATING OF AIRCRAFT PARTS 











This AIR CYLINDER features — 


BUILT-IN HYDRAULIC CONTROL 
BUILT-IN ELECTRIC CONTROL 
BUILT-IN SPEED CONTROLS 























In one compact packaged power 
unit are built-in controls to cover 
every phase of air cylinder operation. Built-in hydraulic control 
of piston rod movement gives the smoothness characteristic of 
hydraulic operation, yet retains the speed and flexibility of air 
power. Built-in electrically controlled directional valve permits 
quick, positive, push button remote control, or easy electrical 
synchronization with other machine elements. Built-in speed 
controls permiit exact control of piston rod speed in either or 
both directions. 


This combination of Bellows Air Motor and Hydro-Check is 
available in five bore sizes: 14", 134’, 214”, 354” and 414” 
in standard stroke lengths up to 18”’. 


Here is air cylinder power at its best—fast, flexible, safe, and 
smooth. 


BULLETIN ML-3 TELLS THE STORY. WRITE FOR IT TODAY! 
DEPT. TE456 


The Bellows Co. 


AKRON 9, OHIO 


Two 
MOUNTING STYLES 


The Bellows Air Motor and 
Hydro-Check(ModelHCB- 
EM) is available arranged 
in tandem as shown above, 
or in parallel, as sketched. 


Combination units of Air 
Motor and Hydro-Check 
are also made with any 
one of six other Bellows 
directional valve arrange- 
ments; and, of course, Air 
Motors and Hydro-Checks 
are available as separate 
units. 


Conitrab lee 


nip Powe FOR FASTER, SAFER, BETTER PRODUCTION 


1381-A 
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Scratch Test Proves Black Granite 
Most Durable Surface Plate Material 


RAZOR SCRATCHES IN GRANITE 
AT 30 MAGNIFICATION 


PINK Free 10 Day Trial Offer Allows 
— User to Check for Himself 


Here’s a test anyone can apply, where you can see the difference. 


\t the left are three photos, magnified 30 times, of razor scratches 
a in three types of granite used for surface plates. 
Mica content is readily sliced... reas . ” ; = 
a poor surface material. Notice the absence of a marked scratch in the black granite. The 


dense, uniform grain structure of black granite completely stopped 


GRAY 
GRANITE 


the sharp edge of the razor from “digging in”. It’s the large areas of 


soft mica that readily revealed the scratch. It is the presence of this 


~4 
mica that will cause fast wear, impairing the flatness within a rela- 
o% Ly ° 
tively short time. 


DoALL Black Granite contains mica but only in very small grains 
Hicse saulstilte chee eunme © uniformly distributed between the extremely hard feldspar, horn- 
poor surface finish. blende and pyroxene elements. 
BLACK Try a DoALL Black Granite Surface Plate free for 10 days. 
GRANITE You'll readily see the difference. Simply fill out and mail the 


coupon below. Select the size you wish from the list to the left of 


the coupon. Mail to: The DoALL Company, Des Plaines, Ill. 


Ask for the DoALL Black Granite Catalog, today! 


Des Plaines, Illinois 


A 
A 
a 


Mica so evenly distributed in mi- 
nute size that the line you see is Select any one FREE 10-DAY TRIAL OFFER! 
not a scratch but a smear of metal ot Wheee eens 
from the razor blade. 
for a free 10 day DoALL Company, BG-1 
IS, SIZE LEDGES 
| 8” x 12” x 2” none o1Z¢ 
12” x 18” x 4” 2 Company 
4 
Des Plaines, 18” x 24” x 4” 2 City 

Illinois 18" x 24" x4" 4 Name 

: 24” x 36” x 5” 2 
All types of gaging equipment = M A 
available through 38 friendly 24° x36 x6 4 


trial offer: 
D 5. 
SS 12” x 18” x4” vo 
DoALL Sales-Service Stores. 


Title 
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Paper No. 


Tl 
T2 
T3 
T4 
T5 
T6 
T8 


¢T9 
oT10 
Til 


¢Ti2 
TIL 


Tiu4 


@T15 
T16 


T17 
T18 


T19 
@T20 


@T21 
@T22 
T23 
T24 
T25 
T26 
@7T27 
@T28 


T30 


Detroit 38, Michigan 


24th ASTE ANNUAL CONVENTION 





TECHNICAL PAPERS AVAILABLE NOW! 


Mail Your Order Today 


The following technical papers delivered at the 24th Annual Convention of the American 
Society of Tool Engineers, in Chicago, March, 1956, are ready for immediate distribution. 


Title 

Ceramic Tooling Brought Up to Date 

The Drawing of Titanium 

Machining with Silent Sound 

Recent Advances in Grinding Wheels 

Precision Production Grinding Machines 
Electrical Discharge Grinding of Tools 
Crystallography and Grinding Hardness of the 
Diamond Crystal 

The Selection, Division, and Shaping of Diamond 
for the Manufacture of Diamond Tipped Tools 
Some Aspects of the Batch Production of Dia- 
mond Tools 

The Tool Engineer’s Function in Numerical Con- 
trol 

A Numerically Controlled Jig Borer 

The Economics of Equipment Replacement by 
Purchase 

Economics of Replacing Machine Tools by Equip- 
ment Rental 

Diamond Dressing of Form Grinding Wheels 
Shaped Tools for Form Grinding from the Manu- 
facturers’ View Point 

Why Register 

How to Become A Registered Professional En- 
gineer 

Metal-Cutting Evaluation 

Use of Industrial Diamond and Diamond Tools 
in Industry 

The Use of Diamond Tools for Turning and Shap- 
ing of Small Parts 

Application of Diamond Tools to Turning, Boring 
and Reaming 

An Objective Look at the Field of Instrument 
Gearing 

Gear Gaging Automation 

Introducing Computers for Machine Tool Control 
The Machinability Computer 

Cemented Particle Diamond Tools and Wheels 
The Selection of Diamonds for Various Applica- 
tions 

Impact of High Accuracy (Low Tolerance) Re- 
quirements on Jigs and Fixtures in Mass Produc- 
tion 


Paper No. 


T31 
T32 


T33 
T34 
T35 
T37 


T38 
T39 


T40 
T4l 
T42 
T43 
T44 
T45 
T46 
T47 
T48 


T49 


@T50 
T5l 


Title 

Automation—Its Effect on Jigs and Fixtures 

A Survey of Surface Finish Inspection Tech- 
niques 

Surface Finish and the Production Engineer 


Automation for the Big Production Shop 
Automated Electronics 

Four-Way Directional Control Valve Spool 
Design 


Crater Wear of Cutting Tools 

Some Applications of Research Findings to Shop 
Problems 

The Training and Development of Tool Engineers 
Industry Looks at the Engineering Shortage 
Value Analysis and the Tool Engineer 

Control of Tool Costs Lowers Production Costs 
Measuring Productivity in Tool Design 
Planning for Tomorrow’s Gaging 
ASTE-Recommended Carbide Tool Tip Standards 
The Need for Tool Steel Standards 

Tooling Problems for Utilization of Large Hy- 
draulic Presses 

Tool Problems Peculiar to the Heavy Press Ex- 
trusion Industry 

Suggested Standards for Diamond Tool Shanks 
Soluble Oils and the Tool Engineer 


C1A Advantages of Plastic Tooling 


C2 


Solving Carbide Die Problems 

Machining Carbide Dies by the Electrical Dis- 

charge Method 

How to Help the Die Builder Give You Satis- 
faction 

What the Strip Steel 
Know 

The Die Builder Asks for Help 

Application of Cemented Tungsten Carbide for 
Dies 


The Stamper and Die Building 


Manufacturer Should 


RR2 Cemented Borides for Tool Materials 
RR3 Methods of Applying Cutting Fluids 


ASTE Collected Papers, Dept. 3 
American Society of Tool Engineers 
10700 Puritan Avenue 


MINIMUM ORDER—$1.00 


A COMPLETE BOUND SET OF ALL THE ABOVE PAPERS IS NOW AVAILABLE TO 


MEMBERS, $4.00 [J 


NON-MEMBERS, $7.50 [5 


A BOUND SET OF ONLY THE DIAMOND SYMPOSIUM PAPERS IS AVAILABLE TO 


MEMBERS, $2.00 [j 


@All diamond symposium papers are marked @ for easy selection 


NON-MEMBERS, $4.00 [ 


Please send postpaid the individual 24th Annual Meeting Papers circled below at 25c each (for members)—50c each (non-members) 


Tl T2 T3 T4 TS Té6 T8 T9 TIO TIT T12 TI3 T14 TIS TI6 TI7 TI8 TI9 T20 T21 T22 T23 T24 T25 T26 T27 T28 T30 T31 
T32 T33 T34 T35 137 T38 T39 T40 T41 T42 T43 T44 T45 T46 T47 T48 T49 T50 T51 CIA C2 RR2 RR3 





Name 

Address 

City 

MEMBER [} CHAPTER NO 
FULL PAYMENT MUST ACCOMPANY ALL ORDERS 


296 


Zone 


State 
NON-MEMBER [7 
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Scully-Jones Offers | 


PREMIUM CHUCK (ji -- 
PERFORMANCE Fr 


0) 


AT NO PREMIUM 
IN PRICE! 





result from these PREMIUM features 


LONGER 


TOOL 1. New four-slot design increases resistance 
to pull-out approximately four times. 


LIFE 








2. Greater number of slots permits chuck 
to close evenly on all sides and along shank 
of tool. STYLE ‘B” 
Drills and taps ORILL 
Ss 
run true cnuck 





3. Bore and shank are concentric within ' 
GREATER .002”, gaged at distance equal to projec- 
ti f standard jobber-! th drill f 
ACCURACY = of standard jobber-leng rill from ) jive 
e chuck, 


6} 


Two long 





Accuracy of 4. Hardened alloy steel gives you best Four tong 


a : ‘ ‘ slots <— 

chuck lasts combination of spring collet action, high : 1 

longer torsional strength, and sustained high ac- 
curacy. 

















5. Improved seating and spring collet 
action of four-slot design facilitates easy 


INCREASED Downtime tool changes. 
reduced : 
PRODUCTION 





6. Four-way gripping action gives you 
greater protection against drill and tap 
breakage. 








Call your Scully-Jones factory-trained representative 
or distributor for complete information and prices. 


Two long 


PRECISION HOLDING TOOLS and two 


S$] F - ; — short s| 
“Precision Holding” for holding precision orn 


Scully-Jones and Company, 1915 South Rockwell Street, Chicago 8, Illinois 
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ALAS PUSHERS 


Unusual performance records set by Balas Pushers prove they 
help produce better products at lower costs, with less stock 
waste. They’re made of selected tool steel, accurately machined, 
carefully heat treated and thoroughly tested to provide proper 
tension and smooth feeding. 
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Selection and use of Balas Pushers whether solid, adjustable 
or Master type, is vital in reducing your cost per piece and 
increasing your output. 
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Model “A” Master Pusher illustrated at left has formed key to 
hold pads securely in place. New rocker ring permits pads to adjust 
themselves to a full bearing on bar...avoids scoring of stock. 
With this new design, pushers and pads last longer... work better. 
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There’s a Balas Feed Finger or Pusher for every size, shape or 

type of material... for every job, easy or tough...and for scratch- 

rr less operations. Order from our large stock for immediate 

Write for our special offer on Balas Mas- } delivery. You'll do more...you'll do better with Balas. 

ter Pusher and Pad Kits for all popular ] 

sizes of B. &S. Machines. Save time and } 

LE ER IR CRI THE BALAS LINE INCLUDES: Master Collets and Pads » Pushers and 
7 ° 4 ; t Feed Fingers * Master Pushers and Pads 

e Ejector Collets * Conventional Collets « 

Carbide-faced Stock Stops for B.&S. 

Machines « Collet Sleeves and Chuck 

Nuts for B. & S. Machines. 


BA LAS COLLET MANUFACTURING CO. 


Cleveland 14, Ohio 
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REPRESENTATIVES: George Britton, Brockport, N. Y.; Bert Lewyn, Atlanta, Georgia; L.R. Christiansen Co., Moline, Illinois; 
Eug ene H. Cooper Co., Hopkins, Minn.; Tri-Tex Machine & Tool Co., Houston, Texas; Fuchs Machinery & Supply, Omaha, Neb.; 
Harris Frederic & Co., Inc., Shreveport, La.; Machine Tool & Supply Co., Tulsa, Okla.; Hoffman Baumruck Co., Philadelphia, Pa.; 
Hunker & Dixon, Indianapolis, Indiana; R. Van Patten, South Bend and Elkhart, Indiana; Shively Bros., Inc., Flint, Michigan; 
Coast Tool Co., Oakland, California; Harvey A. Wolff, Milwaukee, Wisconsin; A. C. Behringer, Inc., Los Angeles, California; 
$.B. Martin Co., Cleveland, Ohio; Morris Machinery Co., Newark, New Jersey; Paul & Dudley, Glendale, California; 
John S. Pettit, Madison, Conn.; L.E. Rogers Co., Chicago, Itl.; Scott Special Tools, St. Louis, Mo.; Tool Specialists, Westbury, N.Y.; 
Arthur Williams, Beaverton, Oregon; Iver J. Esbensen Co., Denver, Colorado; T.M. Welborn Co., Greenville, South Carolina; 
The L.C. Keir Co., Seattle, Washington; State Sales & Service, Detroit, Mi hig Al der & Orlick, Ltd., Brantford, Ontario. 





FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-4-300 The Tool Engineer 
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EX.CELL-O for PRECISION 














Diamonds with 
Za TE MUELILD, & 


TOOL 


} Cuts any conductive material 
4h Does both roughing and finishing 
Cuts carbides and steel at the same time! 


Now you can sharpen the hardest single-point tools without 
using diamonds or abrasive wheels. Using the electro- 
spark principal in off-hand sharpening, Ex-Cell-O 

Method X produces a non-directional matte finish with 
none of the abrasions caused by conventional grinding. 
The coarseness of texture and cutting speeds are controlled 
by an electric control switch. The “grinding wheel” 

is actually a 10” cast-iron disc which is rotated by an 
Ex-Cell-O precision spindle with inbuilt motor. A spark gap 
is maintained between the disc and work piece 

across which current pulsations jump to do the cutting. 

No coolant is required in the sharpening process. 


After brief instruction, men with conventiona! grinding 
experience can readily adapt their skill to Method X. 

Get all the facts about this new cost-saving process— 
get in touch with your local Ex-Cell-O representative today. 






Style 43 Ex-Cell-O ; , 
Method X Tool Sharpener. — _ 


Popular at the Show. At the t-te Sharpener 


Machine Tool Show, hun- 


| 
dreds of men were im- a Sharpens Carbides without 
pressed by this diamond- f ae A 
less tool sharpener that a Diamonds. 
lengthens the life of carbide ~ 
tools because it leaves NO 
heat checks, NO grinding 
cracks, and NO saw-tooth 
Cutting edges. 


JOB FACTS 


Piece —Hyseal Valve Stem 


Material 17/32 Diameter, 
type 303 Stainless 


Operations 10, including 
multiple end milling of six 
half-holes at a 15° angle 


Machine Time— 12 seconds 


Machine— 1-1/4” RA-6 
Acme-Gridley Bar 
Automatic 
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